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To the Honorable the Legislature of the State of New York : 

During the past year, as in the several preceding years, the 
time of the State Geologist has been almost entirely devoted to 
the collection, preparation, systematic arrangement and study of 
material for, and the preparation and publication of the Paleon- 
tology of New York, Volume VIII is now in press and the 
printing had progressed to more than 300 pages in February last, 
since which time no printing has been done. The manuscript for 
the completion of the volume, and that for the explanation of the 
plates has been ready for the printer since before that date, 
and nearly all of it was in hand at the time of suspension of 
printing. The plates for the illustration of the work are all 
completed. 

The condition of this work, both as regards the volume in 
press and the preparation of the material, manuscript, drawings 
and lithographic plates for the succeeding portion of the work 
on volume VIII, part ii, will be given in detail further on. 

During the past year it has been necessary to turn aside from 
this work to give attention to a subject of much interest and 
importance to our knowledge of the character, mineral and fossil 
contents and succession of the strata in central New York, from 
the horizon of the Genesee slate to the Salt group of Onondaga. 

In November last the State Geologist received a letter from 
M. L. Townsend, Vice-president of the Livonia Salt and Mining 
Company, of Livonia, Livingston county, and of Broadway, New 
York, of which the following is a copy : 

Livonia Salt and Mining Company, ) 
Livonia, N. Y., November 3, 1890. ) 

The Honorahle the State Geologist^ Alhany^ NY,: 

Dbab Sie. — We are engaged in sinking a shaft 12 by 24 feet at 
this place for the purpose of mining salt. The deptli of the shaft will 
be about 1400 feet, and we have to go through from 600 to 700 feet 
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: l\{:AlAle rock, and about the same thickness of lime rock, consisting of 

• * • • • 

; *• * a stratum of Comif erous and also of Helderberg. Both the shale and 

the lime rock will contain many interesting and perhaps valuable 

specimens which your department may desire to obtain. If so, we will 

be glad to aid you in securing them, and to render you facilities for 

examinations pf the rock formations if you wish to make them. 

Respectfully yours. 

(Signed.) M. L. TOWNSEND, 

Vtce-presiderU, 

To this letter I replied, thanking Mr. Townsend in behalf of 
the State for his interest in the subject and the consideration he 
had shown, and expressing myself very desirous of taking advan- 
tage of his kind offers. In reply to my letter I received the 
following : 

Livonia Saxt and Mining Company, \ 

Livonia, N. Y., November 10, 1890. 3 

Hon. Jambs Hall, StaU Geologist : 

Dbab Sib. — Answering your inquiries of the sixth instant, I beg to 
state that our shaft is now down about seventy feet, and we have just 
entered the shale rock. We will be somewhat delayed for a few days 
in the erection of machinery, but in about two ^eeks we intend to be 
blasting in the rock, and to continue the work day and night. It will 
take about two years to complete the shaft. 

Respectfully yours. 

(Signed.) M. L. TOWNSEND. 

I brought this subject before the secretary of the Ilegents, 
with my own advocacy of the work, but as there appeared to be 
no money available for such purposes nothing was done. The 
subject was again brought before the Ilegents at their annual 
meeting in December and the following resolution was offered 
by Regent Harris at the meeting of the committee on the State 
Museum, the same being afterwards voted unanimously by the 
Regents : 

" That the Legislature be asked to appropriate $1,000 a year 
for two years to meet the expense of securing sjjecimens and 
making records of the geological formation in the shaft to be 
sunk 2,000 feet at Livonia." 
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A copy of this resolution was sent by Secretary Dewey to the 
chairman of the committee of ways and means of the Assembly 
on March 10, 1891, but as the committee had already reported 
the supply bill no action could be taken. Subsequently a bill 
was introduced into the Assembly* providing for the completion 
of the Paleontology and the Geological Map and making provision 
for the work on the Livonia salt shaft, in the following terms: 

"To enable the State Geologist to accept the offer of the 
Livonia Salt Company, to allow the State without charge to make 
records of the geological formation and to select specimens of 
value found in the salt shaft, covering 12x22 feet, which the 
company is how sinking to the depth of 2,000 feet, at Livonia, 
the sum of $2,000." 

The bill after having passed the House was met by the dead- 
lock in the Senate and failed to become a law. I then proposed 
to expend, for the purposes of the Livonia shaft exi)loitation, the 
money which had been apportioned from the general Museum 
appropriation for the geological and paleontological work of the 
year, which sum I was informed was about $800. 

I then went to Livonia to examine the situation and facilities 
for the work, and after some preliminary arrangement with the 
manager of the work I sent for Mr. D. D. Luther, of Naples, 
with whom I had had previous correspondence regarding the 
undertaking. I made an arrangement with Mr. Luther to remain 
on the ground and to examine the rock as brought out of the 
shaft ; to keep a record of the progress of the work ; to note the 
nature of the rock passed through, its changes of character and 
to collect the fossils from the same, recording their relative depth 
from the surface, and other facts of interest or importance. 

Unfortunately for the completeness of our record, the woik in 
the shaft had already progressed to the depth of 350 feet before 
this arrangement had been consummated, and we have only been 
able to collect the data for that portion of the shaft from the mate- 
rials upon the dump. However, we have ascertained that after 
passing through about sixty-eight feet of drift material (clay and 
gravel) the rock excavation was begun in the upper part of the 
Genesee slate, and the materials obtained from the output have 
been sufficient to complete the record, in a general way, to the 

*A«wmbl7l>U11441. 

1891. 2 
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point when the daily observations of the work began from the 
actual excavations in progress. The shaft has now progressed to 
the depth of about 750 feet, and we have full records of the strata 
passed through since the last week in May of the present year. 
Large collections of fossils have been made and twenty-eight boxes 
of specimens have been sent down to the State Hall. Some of these 
boxes have been opened and the contents examined, as noticed 
in the accompanying communication from Prof. Clarke. The 
final result will bring to the Museum collections a large amount 
of material from authentic horizons, and the observations made 
during their collection will show the vertical distribution of the 
species, and give us important information regarding the condi- 
tion of the seabottom and the accumulation of sediments during 
this period. 

It has not been thought desirable to compile a section of the 
rocks, with notes on their contained fossils, at this time, but the 
accompanying list of species will give some information of 
interest. This work when completed, and the fossils compared 
with the nature and succession of the deposits, will form an 
interesting chapter in the geological history of the State. 



LIVONIA SALT SHAFT. 

Faima of the Hamilton shales from the base of the Genesee, at 
225 feet to a depth of 350 feet. Bocks soft, compact bluish shale, 
crumbUng rapidly on exposure; with occasional very thin calca- 
reous bands. 



Abundant and characteristic. 
Phaoopsrana, 
Cryphaeus Boothi, 
Homalonotus Dekayi, 
Qlyptodesma erectum, 
Ambocoelia umbonata, 
lingula punctata. 

Common. 

PlatyoBtoma lineatum, 
Aviculopecten princeps, 
A. scabriduB, 
Actinopteria decussata, 
Qrammysia arcuata, 
Spirifer mucronatus, 
S. audaculus, 
Chonetes soitiila, 



Dignomia alveata, 
Streptelasma rectum, 
Michelinia stylopora, 
Polypora multiplex, 
Stictopora incisurata. 

OccaHonai, 

Proetus macrocephalus, 
Orthoceras nuntium, 
Tentaculites bellulus. 
Styliolina fissurella, 
Platyoeras Bubrectum, 
P. symmetricum, 
Ayiculopecten scabridus, 
A. exactus, 

Pterinopecten undosus, 
Lyriopecten orbloulatUB, 
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Orammysia alveata, 
G. bisulcata, 
Palaeoneilo tenuistriata, 
P. fecunda, 
P. plana. 

Strophodonta junia, 
S. inaequistriata, 
Streptorhynchus arctostriata, 
ProducteUa spinulicosta, 
Spirifer Marcyi» 
Atrypa Bpinosa, 
Leiorh3nichu8 quadricosta, 
Modiomorpha concentrica, 
Gk)niophora aogulata, 
Cypricardinia indenta, 
TellinopsiB subemarginata, 
Orthonota undulata, 
O. parvula, 
liicrodon tenuistriata, 
Prothyris lanceolatus, 
Atrypa reticularis, 
Athyris spiriferoides, 
Spirifer sculptilis, 
Tropidoleptus carinatus, 
Strophodonta perplana, 
PhoUdops Hamiltoniad, 
Orbiculoidea media, 
lingula Delia, 
L. maida, 



L. ligea, 
L. densa, 
L. sp. nov., 
Feneetella sp ? 
Qlauconome carinata, 
Heliophyllum Halli, 
Amplexus intermittens. 

Rare. 

Bellerophon Leda, 
Aviculopecten'omatus, 
Modiomorpha macilenta, 
M. conoentrica, 
Lunulicardium ? sp. nov., 
Cryptonella planirostra, 
Terebratula Ontario, 
Strophodonta concava, 
Chonetes coronata, 
Orthis Yanuzemi, 
Orbiculoidea humilis, 
O. grandis, 

Ooniatites uniangularis, 
Leptodesma Rogersi, 
Spirifer granulif ems, 
Pentamerella papilionensis, 
Favofiites Argus, 
Reptaria stolonifera, 
Chaetetes fruticosus,- 
Dictyonema Hamiltonia^, 
Platycrinus sp 7 



The inoluded thin calcareous bands contain 



Proetus macrocepbalus, 
Platyceras symmetricum, 
Actinopteria decussata, 
Spirifer fimbriatus. 



S. granuliferus, 
S. medialJs, 
Lichenalia vesdculata, 
Stictopora incisurata. 



Before commencing the shaft a boring^ was made through the 
strata to the depth of 1,507 feet. The records of this boring are 
as given below : 

Clay, gravel and sand 66 

Shale rock 464 

Sand rock • 10 

Shale rock 302 

Comiferous limestone (flint rook) 138 

Hydraulic limestone 46 



66 
630 
680 
882 
966 
1,010 



• Tb« loGAlity of tlM boring is about 1,000 feet distant from the abaft opening, In a northevfir 
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Feet. Feet. 

Limestone 813^ 1 ,823^ 

Shale and salt 11^ 1 ,336 

Pure salt..' 36 1,370 

Salt and shale 8 1 ,378 

Pure salt 16 1 ,396 

Soft shale 116 1 ,607 

The bottom of the shaft is now nearing the base of the 
Hamilton group, and we may expect within a few days that the 
Corniferous limestone will have been reached. 

The observations made in the progress of this shaft will serve 
not only as a guide in other similar works to be undertaken in 
the salt bearing area within the State, but they will serve to 
prove the nature and thickness of some of the strata in Central 
New York, which can not so well bo determined from the 
exposures on the natural outcrops of the formations. 

Should the work in the shaft be continued and kept up at the 
rate which it has been going on during the past ten months, 
the final result may be reported before the end of 1892. 

The money made available by the arrangement already men- 
tioned proved to be only about $600 and at the time of this writ- 
ing, expenses had already been incurred to more than that 
amount, and some other means must be devised for the continu- 
ance of the work. 

In my report of last year I gave a pretty full account of the 
condition of the work upon the Paleontology of the State, 
volume VIII, pt. i, being then in press and printed to more than 
250 pages. The printing was continued till February when 
there were in type over 300 pages and the remainder of the 
manuscript in hand or ready for the printer. At this point the 
printing ceased, ostensibly for want of means to go on with 
the work, the money originally appropriated having been 
expended, and since that time till the present writing no arrange- 
ment has been made for the continuance of the work. Had the 
printing gone on from February as iji the preceding few months 
the volume would have been published in April last. It is cer- 
tainly a great misfortune to the author and to the State, as well 
as to the entire scientific public, that the publication of this 

work should have been so long delayed, when the expenditure of 
$1,000 would have completed the volume. 
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In the meantime^ and for a large portion of the past year the 
writer, with the aid of the regular assistant in Paleontology, 
Prof. Clarke, and a special private assistant, Mr. Schuchert, has 
been occupied in bringing together and preparing material in 
the way of collections ; the general bibliography and the special 
discussions upon the genera for the second part of volume VIII. 

As already stated, volume VIII, part i, has been put into type 
to over 300 pages, and will be completed in about 350 pages 
exclusive of index, which has been prepared as far as the printed 
matter has been paged. 

Of the text of volume VIII, part ii, 207 manuscript pages have 
been prepared. This is equivalent to about 125 pages of printed 
matter. Nearly twice as much more will be required to complete 
the discussions. In addition to the manuscript prepared, about 
ninety pen-and-ink drawings for the text have been made to show 
the structure of the spirals and loops, etc., in various genera. 

Volume VIII, part i, will contain forty-two lithographic plates, 
numbered as follows : 

I. Inarticulata: I, II, III, IV, IVA, IVB, IVC, IVD, IVE, 
IVF, IVG, IVH, IVK. 

II. Articulata: V, VA, VB, VC, VI, VIA, VII, VIIA, VIII, 
IX, IXA, X, XI, XIA, XIB, XIO, XII, XIII, XIV, XV, XVA, 
XVB, XVI, XVII, XVIIA, XVIII, XIX, XX. 

With the exception of Plate XX, all have been printed, and 
that one lithographed and proved. 

Of the plates to accompany part ii, the following have been 
printed: XXI, XXII, XXIII, XXIV, XXV, XXVI, XXVII, 
XXVIII, XXX, XXXI, XXXII, XXXIII, XXXIV, XXXV, 
XXXVI. 

The following have been drawn on stone and proved : XXIX, 
XXXVn, XXXVIII, XL, XLVIII, and the followmg are litho- 
graphed but not yet proved : XLI, XLII, XLIII, XLIV, XLV, 
XLVI, XLVII. 

The drawings on hand are suflScient to furnish the lithographer 
with four plates, and a few additional drawings will be sufficient 
to complete ten more. For the full illustration of the volume it 
will require from twenty to twenty-five plates in addition to 
these, and will necessitate the making of from 400 to 500 new 
drawings. 
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Thb Following is a List of Pbeparatioxs of Spibjlls, Loops 

AND HiNQB-PLATBS. 



[Made hy Prof. J. M. Olabkb, for ▼olome vm., part U.] 



1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
18. 
14. 
16. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 



88. 
84. 
86. 
86. 
87. 
88. 
80. 
40. 
41. 
42. 
48. 
44. 
46. 
46. 



Spiiif er radiatus 8 

S. medialis 1 

8. Whitneyi 1 

S. perlamelloBUB 1 

S. Orestes 2 

S. subumbona 1 

S. Niagarensis 2 

S. crispus 2 

S. perplexus 2 

8. Oweni 14 

8. gregarius 8 

8. arenosus 18 

8. pennatus * 2 

8. graiiuliferus 1 

Ambocoelia umbonata 10 

Crytina umbonata 6 

C. HamiltoniBB 7 

Athyris spirif eroides 8 

A. Bubtilita 12 

A? congesta 7 

A. ambigua 1 

A. trinuclea 8 

A. Royssi 1 

A. subquadrata 6 

A. concentrica 1 

A. sp? 1 

A? Junia 8 

A. Angelica 1 

A. sublamellosa 2 

A. vitfcata 16 

Meristasp. n 4 

M? scalprum 1 

Meristella nasuta 2 

M ? cylindrica 1 

M? nitida 14 

M ? naviformis 8 

M.bella 8 

M. Haskinsi 1 

M. Doris? 12 

M. Barrisi 1 

M. laevis 2 

11. lenticularis 1 

M ? intermedia 2 

Meristina Maria 16 

M. rectirostra 4 

Pentagonia unisulcata 4 



47. Charionella scitula 

48. Bifida lepida 

49. Kayseria lens 

60. Hindelia Prinstana 

61. H. umbonata 

62. Nucleospira concinna 

63. N. ventricosa 

64. N. pisiformis 

66. N. elegans 

66. Retzia Adrieni 

67. R. Barrandii 

68. R. evax 

60. R? sobrina 

60. R? longirostris 

61. Rhynchospira f ormosa 

62. R. sp? 

68. Trematospira camura 

64. T? Deweyi 

65. T?hir8uta 

66. T. multistriata * 

67. T. perforata 

68. Eumetria Mormoni 

60. E. Vemeuiliana 

70. E. vera 

71. Atrypa reticularis 

72. A. marginalis 

78. A. spinosa 

74. A? bisulcata 

76. Zygospira modesta 

76. Z. erratica 

77. Z. recurvirostra 

78. Z. Kentuckiensis 

70. Z. AnticoBtiensis 

80. Coelospira? Camilla 

81. C. concava 

82. C. acutiplicata 

88. C? imbricata 

84. Leptocoelia fimbriata 

86. Koninckina Leonhardi — 

86. Rhynchonella Indianensis. . 

87. R. neglecta 

88. R? cuneata 

80. Anastrophia intemascens. . 
90. Camarophoria Schlotheimi 

01. C? eucharis 

02. G. calcif era 



4 
6 
7 
1 
8 

12 
2 
8 
1 
7 
1 

16 
1 
2 
6 

H 
2 

8 

7 

4 

1 

11 
6 
8 

12 
1 
1 
4 
6 
2 

16 
4 
1 
4 
5 
2 
6 
1 
4 
1 
8 
2 
1 
1 
8 
1 
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98. Triplesia lateralis 4 

94. Rensselaeria mutabilis 8 

96. R. Sueesana 8 

96. Terebratula sp? 4 

97. T?Calvini 1 

96. Cryptonella planirostra 8 



99. Dielasma bovidens .* 8 

100. Vitulina pustulosa 8 

101. Tropidoleptus carinatus 1 

102. Eichwaldia reticulata 2 

Total 468 



A LIST OF THE GENERA OF THE PALAEOZIC 

BRACHIOPODA, 

giving citations to the printed portion of the Paleontology 
of New York, volume VIII, part i, to the manuscript deter- 
minations for parts i and ii, and indicating the genera to be 
discussed in the remainder of the work. 

CTermfl regarded as wjnomymB are In itaiict and unnumbered.) 



PART I : VOLUME VIII. 



I. 



PAOB. 



Brachiopoda Inarticulata 1 , 2 

1. lingula, Bruguiere, 1789 8-18 

2. Dignomia, HaU, 1871 14 

8. GloBsina, Phillipe, 1848 15 

4. lingulops, HaU, 1871 18-24 

5. Lingulasma, Ulrich, 1889 24-28 

6. Lahkmina, (Ehlert, 1887 28-80 

Trimerellidae 80-88 

7. Trimerella, Billings, 1862 88-86 

8. Dinobolus, HaU, 1871 86-40 

OboUaina, Bmings, 1871. 

9. Monomerella, Billings, 1871 40-44 

10. Rhinobolufl, HaU, 1871 44-46 

Observations on the Development and Function of the Plat- 
form in the Inarticulate Brachiopoda 46-56 

11. LdnguleUa, Salter, 1866 55-59 

12. lingulepis, HaU, 1868 59-62 

18. BarroiseUa, gen. nov 68-64 

14. Tomasina, gen, nov 66 

16. OboleUa, BUlings, 1861 66-78 

IHcaiomus, HaU, 1871. 

16. Leptobolus, HaU, 1871 78-75 

17. Elkania, Ford, 1886 75-78 

18. Paterula, Barrande, 1879 78, 79 

19. Obolus, Eichwald, 1829 80, 81 

20. Aulonotreta, Kutorga, 1848 82 

21. Sohmidtia, Volborth, 1869 88 
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PAOB. 

22. MonoboUna, Salter, 18^5 83, 84 

23. Neobolus, Waagen, 1885 84 

24. Spondylobolus, McCoy, 1853 85 

25. Mickwitzia, Schmidt, 1888 86, 87 

26. Schizobolus, Ulrich, 1886 87-90 

27. Discinolepis, Waagen, 1885 90 

28. Kutorgina, Billings, 1861 90-94 

29. Schizopholis, Waiigen, 1885 94, 95 

80. Volborthia, Von MoUer, 1873 95, 96 

81. Iphidea, BilUngs, 1872 97, 98 

32. Acrothele, Linnarsson, 1876 98-101 

83. Acrotreta, Kutorga, 1848 101-104 

34. Conotreta, Walcott, 1889 104, 105 

35. Discinopeis (Matthew) gen. nov 105, 106 

86. Linnarasonia. Walcott, 1886 107-109 

37. Mesotreta, Kutorga, 1848 109 

38. Siphonotreta, de Verneuil, 1845 110-113 

39. Schizambon, Walcott, 1884 llS-117 

40. Keyserlingia, Pander, 1861 117-119 

41. Helmersenia, Pander, 1861." 119 

Discina, Lamark, 1819; Orbicula, Sowerby, 1822; 42. Orbiculoidea, 

d'Orbigny, 1847; 43. Schizotreta, Kutorga, 1848; Orbiculoidea, 
Davidson, 1856; Discinisca, DaU, 1871; 44. Lindstroemella, sub-gen. 
nov.; 45. CEhlertella, sub-gen. nov.; 46. Roemerella, sub-gen. nov.; 
Discina, of Authors '. 120-187 

47. Trematis, Sharpe, 1847 13^142 

Orbicella, d'Orbigny, 1847. 

48. Schizocrania, Hall and Whitfield, 1875 142-144 

49. Crania, Retzius, 1781 145-161 

Chonioporaf Schauroth, 1854. 

Pseudocrania^ McCoy, 1851 161 

50. Palaeocrania, Eichwald, 1860 162 

51. Craniella, CEhlert, 1888 158 

52. Cardinocrania. Waagen, 1885 164 

53. PhoUdops, Hall, 1859 165-169 

Craniops, Hall, 1859. 

Note on Orbiculoidea 160 

Conclusion ' 161-170 

Supplement to the Braohiopoda Inaeticulata : 

Descriptions of New Species referred to in the preceding pages 
or on the accompanying plates. 

PAOB. 

(!) lingula compta 171 

(2) L. scutelU 171, 172 

(3) L. flabellula 172 

(4) L. paracletus 178 
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PAOC. 

(5) L. taeniola (nom. nov.) 178 

(«) L. lingulata 1 78 

(7) Lingulops Granti 178 

(8) Monomerella Greenii 174 

(9) M. Kingi 174, 176 

(10) M. Ortoni 176 

(11) M. Egani 176, 176 

(12) Rhinobolus Davidaoni 176 

(18) Siphonotreta (?) Mirmesotenais 177 

(14) Orbiculoidea (Schizotreta) ovalis 177 

(15) Orbiculoidea numulus 178 

(16) O. Herzeri 178 

(17) Lindstroemella aspidiom 178, 179 

(18) Schizocrania Schucherti 179 

(19) Schizocrania (?) Helderbergia 179, 180 

(20) Oania agaricina 180 

(31) C. pulchella 180 

(2-3) C. granosa 180 

(28) C. favincola 181 

(24) Oaniella Ulrichi 181 

(26) Pholidops calceola 182 

(26) P. patina 182 

Supplementary Note on the GJenus Kutorgins 188 

11. 

Brachiopoda Articulata 185, 186 

OrthiB, Dalman, 1828 186-192 

64. Orthis, Dalman, as restricted 192-194 

OrthumboniteSf Pander, 1880. 

56. Plectorthis (nom. propos.) 194, 196 

66. Dinorthis (nom. propos.) 195, 196 

67. Plaesiomys (nom. propos.) 196, 197 

68. Hebertella (nom. propos.) 198, 199 

69. Orthostrophia, Hall, 1888 199, 200 

60. Platystrophia, Bang, 1850 200-202 

61. Heterorthis (nom. propos.) 202, 208 

62. Bilobites, Linn6, 1775 204, 206 

Dieoeloma, King, 1850. 

68. Dalmanella (nom. propos.) 205-207 

64. Rhipidomella, CEhlert, 1890 208-211 

66. Schizophoria, King, 1850 211-218 

66. Orthotichia (nom. propos.) 213, 214 

67. Enteletee, Fischer de Waldheim, 1830 214-217 

Syntrielasma, Meek, 1865. 

Obeerrations on Orthis 217-220 

last of Genera and Species 220^236 

Supplementary Note on Orthis 227-229 

1891, 3 
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68. Billingsella, gen. nov 280, 281 

69. Protorthis, gen. nov 281-282 

70. Clitambonites. Pander, 1830 288-282 

Orthisinaj d'Orbigny, 1847. 

71. Hemipronites, Pander, 1880. 

72. Oonambonites, Pander, 1840. 

78. Polytoechia. sub-gen. nov 289, 240 

74. Scenidium, HaU, 1860 241-248 

Mystrophora, Kayser, 1871. 
76. Orthidium, gen. nov 244 

76. Strophomena, Rafinesque (de BlainviUe), 1825 246-252 

77. Orthothetes, Fischer de Waldheim, 1830 258-257 

78. Hjpparionyx, Vanuxem, 1842 257-269 

79. Kayserella, gen. nov 259, 260 

80. Derbya. Waagen, 1884 260-268 

81. Meekella, White and St. John, 1868 264r-266 

82. Streptorhynchus, King, 1850 267, 268 

88. Triplecia, HaU, 1858 269-271 

DicraniscuSt Meek, 1872. 

84. Mimulus, Barrande, 1879 272, 278 

84. Streptis, Davidson, 1881 274 

86. Leptaena, Dalman, 1828 276-280 

Leptagonia, McC'Oy, 1844. 

87. Rafinesquina, gen. nov 281-288 

88. Stropheodonta, Hall, 1852 284r-289 

89. Pholidostrophia, sub-gen. nov S587 

90. Leptostrophia, sub-gen. nov 287, 288 

91. Brachyprion, Shaler, 1865 288 

92. Douvillina, CEhlert, 1887 288, 289 

98. Strophonella, Hall, 1879 galley proof. 

94. Amphistrophia, sub-gen, nov do 

95. Leptella, gen. nov do 

96. Lepteenulopsis, Haupt, 1878 (??) do 

97. Plectambonites, Pander, 1830 do 

98. Chiistiania, gen. nov do 

99. Leptsenisca, Beecher, 1890 do 

100. Davidsonia, Bouchard, 1849 do 

101. Chonetes, Fischer de Waldheim, 1887 do 

102, Anoplia, sub-gen. nov do 

108. Chonetina, Krotow, 1888 do 

104. Chonostrophia, gen. nov do 

105. Chonopectus, gen. nov do 

106. Chonetella, Waagen, 1884 do 

107. Strophalosia, King, 1844 do 

Leptcenalosia, King, 1845. 
OrthrothriXy Geinitz, 1847. 

108. Daviesiella, Waagen, 1884 do 

109. Aulosteges, von Helmerson, 1847 do 
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110. Productus/Sowerby, 1812 not printed. 

111. ProducteUa, Hall. 1867 '. do 

112. Marginifera, Waagen, 1884 do 

118. Proboflcidella, CEhlert, 1887 do 

114. Etheridgina, (Ehlert, 1887 do 
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115. Spirlfer, Sowerby, 1815. In manuscript subject to revision. 

116. Delthyris, Dalman, 1828 do do 

Trigonotreta, Koenig, 1825 do do 

ChoristiUa, Fischer de Waldheim, 

1825 do do 

BrachythyriB, McCJoy, 1844 do do 

fV«eKa, McCoy, 1844 do do 

117. Martinia, McCoy, 1844 do do 

118. Reticularia, McCoy, 1844 do do 

119. Martiniopsis, Waagen, 1888 do do 

130. Cyrtia, Dalman, 1828 do do 

131. Spiriferina, d'Orbigny, 1847 do do 

122. Syringothyris, Winchell, 1863 do do 

128. Cyrtina, Davidson, 1858 do do 

124. Ambo<!oelia, Hall, 1860 do do 

125. Metaplasia, nom. propos do do 

12». Meristina, Hall, 1867 do do 

Whitfieldia, Davidson, 1882 do do 

127. Whitfieldella, nom. propos do do 

128. Hyatella, nom. propos do do 

129. Merista. Suess, 1851 do do 

Camarium^ Hall, 1859 do do ' 

180. Dicamara, nom. propos do do 

181. Meristella, HaU, 1859 do do 

182. Charionella, Billings, 1861 do do 

188. Camarospira, nom. propos do do 

184. Pentagonia, Cozzens, 1846 do do 

Ocniocodiaj Hall, 1861 do do 

186. Athyris, McCoy, 1844 do do 

Spirigera, d'Orbigny, 1847 do do 

Euthyris, Quenstedt, 1871 do do 

186. Actinoconchus, McCoy, 1844 do do 

187. Cliothyris, King, 1850 do do 

188. Seminula, McCoy, 1844 do do 

189. Spirigerella, Waagen, 1888 ....... do do 

141. Kayseria, Davidson, 1882 do do 

143. Bifida, Davidson, 1882 do do 

148. Nucleospira, Hall, 1859 do do 

144. Eumetria, Hall, 1864 do do 




k - 
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145. Acauibona, Wljite, 1862 In manuscript subject to revision. 

146. Hustedia ' do do 

147. Retzia, King, 1850 do do 

148. Trematospira, Hall, 1857 do do 

149. Parazyga, nom. proi)08 do do 

160. Rhynchospira, Hall, 1859 do do 

151. Homoeospira, nom. propos do do 

152. Ptjchospira, nom. propos do do 

158. Uncinella, Waagen, 1888 do do 

154. Unciteft, Defrance, 1825 do do 

155. Hindella, Davidson. 1853 do do 

156. Dayia, Davidson, 188i; do do 

167. Cyclospira, nom. propos do do 

168. Atrypa, Dalman, 1828 do do 

Spirigerina, d'Orbigny, 1847 do do 

159. Gruenewaldtia, Tschemyschew, 1885. . do do 

160. Karpinskia, Tschernyschew, 1885. ... do do 

161. Atrypina, nom. proi)08 do do 

162. Zygof'pira, Hall, 1862 do do 

Orthonaincea, Hall, 1858 do do 

A7iazyga^ Davidson, 1882 do do 

163. Catazyga, nom. propos do do 

164. Glassia, Davidson, 1882 do do 

165. Anoplotheca, Sandberger, 1856 do do 

166. Leptocoelia, Hall, 1^57 do do 

167. Coelospira, Hall, 1868 do do 

168. Rhynchonella, Fischer de Waldheim, 1809. . Discussions not yet prepared. 

169. Cyclothyris. McCoy, 1844 do do 

170. Hypothyris, Phillips, 1841 do do 

171. Wilsonia, Quenstedt, 1871 do do 

172. Uncinulus, Bayle, 1878 do do 

178. Terebratuloidea, Waagen, 1883 do do 

174. Rhynchotrema, Hall, 1860 do do 

176. Rhynch« pora, King, 1856 do do 

176. Rhynchoporina, CEhlert, 1887 do do 

177. Eatonia, HaU, 1857 do do 

178. Stenocisma, Conrad, 1839 do do 

179. Rhynchotreta, Hall, 1879 do do 

180. Liorhynchus, Hall, 1860 do do 

181 . Pentamerus, Sowerby, 1813 do do 

182. Zdimir, Barrande, 1881 do do 

183. Sieberella, CEhlert, 1887 do do 

184. Conchidium, Linn6, 1760 do do 

185. Gypidium, Dalman, 1828 do do 

186. Gypidula, Hall, 1867 do do 

187. Pentamerella, Hall, 1867 do do 

188. Camarophoria, King, 1846 do do 

189. Barrandella nom. propos do do 
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100. Lycopboria, Lahtisen. 1885 Discussions not yet prepared. 

191. Anastrophia, Hall. 1867 do do 

193. Brachymerus, Shaler, 1865 do do 

198. Camarella, Billings, 1859 do do 

194. Syntrophia, gen. nov do do 

195. Stricklandinia, Billings, 1868; do do 

196. Amphigenia, Hall, 1867 do do 

197. Clorinda, Barrande, 1879 do do 

198. Branconia, Gagel, 1890 do do 

199. Porambonites, Pander, 1830 do do 

200. Isorhynchus, Kinjsf, 1850 do do 

201 . Eichwaldia, Billings, 1868 do do 

202. Dictyonella, HaU, 1867 do do 

203. Aulacorh> nchus, Dittraar, 1872 do do 

204. Isogramma, Meek and Worthen, 1873 do do 

205. Lyttonia, Waagen, 1883 do do 

206. Oldhamina, Waagen, 1883 do do 

207. Stringocephalus, Difrance, 1827 do do 

208. Terebratula, Muller, 1776 do do 

209. Dielasma, King, 1850 do do 

210. Epithyris, King, 1850 do do 

211 . Waldheiraia, King, 1850 do do 

212. Cryptacantbia, White and St. John, 1868. . . do do 

213. Eudesia, King, 1850 do do 

214. Hemiptychina, Waagen, 1883 do do 

215. Centronella, Billings, 1859 do do 

216. CryptoneUa, Hall, 1861 do do 

217. Rensselaeria, Hall, 1859 do do 

218. Newberria, Hall, 1891 do do 

219. Meganteris, Suess, 1856— (Megalanteris)... . do do 

220. Notothyris, Waagen, 1882 do do 

221. Richthofenia, Kayser, 1888 do do 



Additions to the Palaeontological Collections. 

November, 1890 — September, 1891. 



By Donation. 

No. ipeciinfliia, 

T. Rapert Jones, London, Eng. : 

PrimitisB and Ulrichifle. Bala beds. Welshpool, Montgomery- 
shire 4 

Bemix Tatii, Jones. Yoredale series. Walwick grange, 

Northumberland 2 

Cypris punctata. Upper Purbeckian, Meups Bay 1 

C. leguminella. Upper Cypris shales, Meups Bay 1 

C. Purbeckensis. Lower Purbeckian, Ridge way Hill 2 

C. Purbeckensis. Lower Purbeckian, Worbarrow Bay 2 

6. H. Mahan, Norwich, N. Y. : 
Hamilton fossils 6 



G. Lindstrdm, Stockhohn, Sweden : 

Qoniophyllum pyramidale, Hisinger. Gotland , .. , 1 

The Assistant Palaeontologist : 

Fossils from a pleistocene shell marl, Canandaigua Lake, N. Y. 

Helix albolabris. Say 16 

H. thyroides. Say 16 

H. Sayi, Binney 1 

H. alternata. Say 13 

H. tridentata. Say 20 

H. fuliginosa, Griffith 2 

H. appressa. Say 4 

H. palliata. Say 1 

H. perspectiva, Say 3 

H. striatella, Anthony 2 

H. labyrinthica. Say 11 

H. monodon, var. f ratema 4 

Hyalina lineata, Say 3 
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No. ipecimeiui. 

Hyalina arborea. Say 14 

Hy. viridula, Say 4 

Hy. fulva, Say 3 

Zonites suppressa, Say 8 

Cionella subcylindrica, Liun^ 2 

Succinea ovalis, Gould 4 

Pupa coDtracta, Say 2 

P. arinifera, Say 1 

P. curvidens, Gould 2 

Carychium exiguura, Say 2 

(Identifications corrected and verified by Mr. W. B. Marshall.) 

Emmett Brown, Belfast, N. Y.: 

Retzia Eugenia, Bill. Hamilton group, York, N. Y 1 

Nucleocrinus sp.? Hamilton group, York, N. Y 1 

Dr. E. Holzapfel, Aachen, Germany: 

Bifida lepida. Middle Devonian, Pelm 10 

W. R. Billings, Ottawa, Canada : 

Atrypa bisulcata. Trenton group, Ottawa 7 

Charles Schuchert, Albany, N. Y. : 

Palaeaster ? sp. Clinton group, Clinton, N. Y 1 

W. B. Marshall, Albany, N. Y. : 

Spirifer arrectus. Oriskany sandstone (boulder). New Balti- 
more, N. Y 2 

Platyceras sp.? Lower Helderberg limestone, New Balti- 
more, N: Y 1 

C. F. Goodwin, Cleveland, Ohio: 

Coal plant. Ashland, Pa 1 

Agnes Crane, Brighton, England : 

Orthis hybrida. Wenlock, Benthall Edge, Shropshire 11 

0. elegantula. Wenlock, Benthall Edge, Shropshire ... . 9 

Nucleospira pisum. Wenlock, -Benthall Edge, Shropshire ... 3 

Spirifer crispus. Wenlock, Benthall Edge, Shropshire 3 

Glassia obovata. Wenlock, Benthall Edge, Shropshire 2 

Atrypa reticularis. Wenlock, Benthall Edge, Shropshire .... 6 

Porambonites ? Lower Silurian, near St. Petersburg 3 
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No. q>ecliiieiis.' 

Athyris ambigua. Carboniferous, Tyrone, Ireland 1 

A. protea. Carboniferous, Caucasus 1 

A. planosulcata. Carboniferous, Welton, Staffordshire. 1 

Athyris? sp? Locality? 1 

Terebratula sacculus. Carboniferous, Welton, Staffordshire . 4 

The Assistant Palaeontologist : 

Lepadocrinus sp ? Lower Pentamerus limestone, Coeymans, 

N.Y 1 

Spirifer Vanuxemi. Tentaculite limestone, Coeymans, N. Y. 1 
Leptsena rhomboidalis. Corniferous limestone, Canan- 

daigua, N. Y - 1 

Orthoceras sp. Chemung group, Jasper, N. Y 1 

Modiomorpha. Chemung group, Jasper, N. Y 2 

Total 244 

By Exchangk. 
Dr. D. F. Lincoln, Geneva, N. Y.: 

Centronella impressa. Hamilton group, Bellona, N. Y 6 

Spirifer asper. Hamilton group. Slate Rock Falls, Geneva, 

N.Y 

S. granulifeiois. Hamilton group, Slate Rock Falls, Geneva,' 

N.Y 

Pharetrella tenebrosa. Marcellus shales, Slate Rock Falls, 

Gteneva, N. Y 

Dinicthys Lincolni, Claypole, 1893 (type), Marcellus shales, 

Slate Rock Falls, Geneva, N. Y 

Orthis Vanuxemi. Hamilton group, Slate Rock Falls, Geneva, 

N.Y 

Lingula sp ? Corniferous limestone, near Geneva 

A. L. Arey, Rochester, N. Y. : 

Meristina nitida. Clinton group, Rochester 35 

Atrypa reticularis. Clinton group, Rochester 

Pentamerus sp. nov. Clinton group, Rochester 

Rhynchonella sp. Clinton group, Rochester 3 

G. L. Houser, Iowa City, Iowa: 

Stromatopora. Devonian, Iowa City, la 2 

Diphyphyllum. Devonian, Solon, la 1 

Megistocrinus Farnsworthi. Devonian, Solon, la 5 
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No. •peeimeDB. 

Orthis lowensis. Devonian, Iowa City, la 9 

Atrypa reticularis. Devonian, BufPalo, la 6 

Atrypa reticularis. Devonian, Solon, la 4 

A. aspera. Devonian, Solon, la 16 

Athyris vittata. Devoiian, Buffalo, la 7 

Atbyris vittata. Devonian, Iowa City, la 14 

Spirif er Parryanus. Devonian, Buffalo, la 3 

Spirifer Parryanus. Devonian, Montpelier, la 8 

S. pennatus. Devonian, Solon, la 6 

Pentamerus corns. Devonian, Solon, la 3 

Rbyncbonella alta. Devonian, Solon, la 18 

Terebratula lowensis. Devonian, Robert's Ferry, la ...... . 1 

StraparoUuB cyclostoma. Devonian, Coralville, la 6 

Dr. Tb. Tscbemyscbew, St. Petersburg (not before reported) : 

Pentamerus Basbkiricus. Devonian, Russian Urals 1 

P. galeatus. Devonian, Russian Urals 3 

Rbyncbonella livonica. Devonian, Russian Urals 2 

R. Meyendorfi, Devonian, Russian Urals 1 

R. procuboides, Devonian, Russian Urals 2 

R. cuboides. Devonian, Russian Urals 2 

Spirifer bifidus. Devonian, Russian Urals 2 

S. pacbyrbyncbus. Devonian, Russian Urals 2 

S. Jeremejewi. Devonian, Russian Urals 3 

S. elegans. Devonian, Russian Urals 2 

8. Anossofi. Devonian, Russian Urals 5 

Atrypa reticularis. Devonian, Russian Urals 2 

A, aspera. Devonian, Russian Urals 4 

A. Alinensis. Devonian, Russian Urals 2 

Cyrtia Murcbisoni. Devonian, Russian Urals 2 

Ortbis Ivano vL Devonian, Russian Urals 1 

0. stria tula. Devonian, Russian Urals '. 1 

Camaropboria subreniformis. Devonian, Russian Urals 1 

Cbonetes plebeia. Devonian, Russian Urals 1 

Cbarles Scbucbert, Albany, N. Y. : 

Specimens from tbe Marcellus shales and limestone at Chapin- 
ville, Mertensia and Canandaigua, N. Y.; consisting princi- 
pally of cephalopoda and plants 200 

Posidonomya Becheri. Culm. Bredelar, Germany 1 

P. tuberculata. Culm. Lautenibal, Germany .... 2 
1891. 4 
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No. 

Goniatites crenistriatas. Culm. Winterberg, Germany 2 

Goniatites crenistriatuR. Culm. Schalke, Grermany ^ . 2 

G. coronula. Culm. Clausthal, Germany 1 

Plants. Coal measures. Pomeroy, Ohio, (slabs) 2 

Platycrinus granosus. Coal measures, Tournai, Belgium 2 

Ceratites nodosus. Muschelkalk. Gdttingen, Germany 1 

Monotis Alberti. Muschelkalk. Rtidersdorf, Germany 1 

Rhynchoteuthis. Muschelkalk. Berklingen, Germany 1 

TsBniodon Ewaldi. Rhsetio. Elliehausen, Grermany 2 

Gresslya abducta. Jura. Dohnsen, Germany 5 

Perna isognomoides. Jura. Dohnsen, Germany 1 

Ammonites Gervillei. Jura. Dohnsen, Germany 8 

A. polyplocus. Jura. Fichtelgebirge, Germany .... 1 

Pholadomya Murchisoniana. Jura. Ollerhausen, Germany . . 1 

P. acuticosta. Blimmeridge, Holtzen, Germany .... 3 

Pecten. Kimmeridge, Holtzen, Germany 1 

Cyprina Brongniarti. Kimmeridge, Holtzen, Germany 4 

Cercomya excentrica. Kimmeridge, Holtzen, Germany. ..... 1 

Exogyra virgula. Kimmeridge, Holtzen, Germany 40 

Fish tooth. Kimmeridge, Holtzen, Grermany 1 

Exogyra arietina. Cretaceous. Mountain City, Texas 11 

Catopygus fenestratus. Cretaceous, Ciply 2 

Sponge spicules. Cretaceous. Vorwohle, Germany 1 

Ostrea gigantea. Tertiary. Morro, Cal 2 

O. Idrianehsis. Tertiary. Morro, Cal 4 

Pecten discus. Tertiary. Morro, Cal 1 

Mytilus Inezensis. Tertiary. Morro, Cal 1 

Pecten sp. Tertiary. Morro, Cal 2 

P. Veatchi. Tertiary. Morro, Cal 1 

Melania. Tertiary. Paris, France 1 

CypraBa coccinella. Tertiary, Palermo, Italy 1 

Fusus multisulcatus. Tertiary. Basle 1 

Planorbis euomphalus. Tertiary. Headon Hill, England 2 

Limnea longiscata. Tertiary. Headon Hill, England 2 

Pectunculus Philipi. Post-tertiary, Hitzaeker, Germany 2 

Clausilia similies. Post-tertiary. Zierenberg, Germany 4 

Bulimus montanus. Post-tertiary. Zierenberg, Grermany . . 8 

Planorbis carinatus. Post-tertiary. Saxe- Weimar, Germany. 1 

Limnaea palustris. Post- tertiary. Saxe- Weimar, Germany . . 9 

Helix incarnata. Post-tertiary. Zierenberg, Germany 6 
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No. speeiment. 

Reptilian coprolites. Post-tertiary. Georgetown, S. Car 6 

Elephant tooth. Post-tertiary. Charleston, S. Car 1 

Emmett Brown. Belfast, N. Y. : 

Betzia Eugenia, Bill. Hamilton group. York, N. Y 6 

Taxocrinus. Chemung group. Belfast 1 

Rhynchonella cf . pugnus. Chemung group. Belfast 2 

Terebratula of. navicella. Chemung group. Belfast 10 

T. sp. Chemung group. Belfast 4 

Centronella Julia ?. Chemung group. Belfast 1 

Athyris Angelica. Chemung group. Belfast 5 

E. A. Parks, Clarence, N. Y.: 

Dalmanites aspectans. Cornif erous limestone. Clarence .... 1 

Atrypa congesta. Clinton group (drift) 1 

E. H. Raymour, Kansas City, Mo. : 

Proetus crassimarginatus. Corn if erous limestone. Waverly, 

Ind 28 

P. cf. macrocephalus. Corniferous limestone. Waverly, Ind. 9 
Brachiopods (various species), Corniferous limestone. 

Waverly, Ind 42 

Gastropods. Corniferous limestone. Waverly, Ind 7 

Aviculopecten sp. Corniferous limestone. Waverly, Ind .... 2 

F. B. Loomis, Spencerport, N. Y.: 

Brachiopods. Clinton shale. Buell avenue, Rochester 200 

Dr. Friedrich Schmidt, Reval. Russia: 

Eurypterus Fischeri. Rootsikull, (Esel 2 

Pterygotus Osiliensis. Rootsikull, (Esel 2 

Porambonites gigas. Lyckholm, Estland 

LeptocoBlia Deshayesi. Estland 

Atrypa imbricata. Estland 

Obolus ApoUinis. Tegelecht 

Onchus Murchisoni. (Esel 

Pentamerus borealis. Weisseiifeld 

Volborthella tenuis. Keval 

Thvestes verrucosus. Rootsikull, (Esel 

Pachylepis. CEsel 

Tentaculites curvatus \ 

Beyrichia Wilckensiana ) ®^ 
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No. speoimens 

Olenellus Mickwitzi. Estland 1 

Platyschisraa helicites. (Esel 2 

D. G. Anderson, Keokuk. Iowa: 
Bracbiopods (various species). Keokuk limestone. Keokuk.. 60 

L. A. Cox: 
Bracbiopods (various species), Keokuk limestone. Keokuk . . 73 

Total 1 ,003 

By Collection. 
Jacob Van Deloo, November, 1890: 

Fossils from tbe Cbazy limestone. Keeseville. N. Y. (museum 

ticket, 1,113) [ 244 

D. D. Lutber, May-July, 1891: 

Fossils from tbe Genesee and upper Hamilton sbales at tbe 

Livonia salt sbaft, 19 boxes, 1 barrel. 
Fossils, (September, 1891, from tbe middle Hamilton sbales, 9 

boxes. 

Martin Sbeeby and Jacob Van Deloo, September, 1891: 

Fossils from tbe Oriskany fauna, near Hudson, N. Y., 9 boxes 

(approximately 700 specimens). 

' ' ' 

SuMMABY OP Receipts. 

By donation , 244 

By excbange 1 , 002 

By collection (approximately) 2,600 

Total . 3,846 

During the past year two school collections have been selected, 
labeled and sent out as follows: Parker Union School of 
Clarence, New York, containing 170 species and 241 examples. 
St. Lawrence University, Canton, St. Lawrence county. New 
York, 140 species and 217 examples. 

I report herewith a communication from Prof. J. M. Clarke, 
Assistant Palaeontologist, together with a List of Original and 
Illustrated specimens in the Paiaeontological collections. Part I, 
CRUSTACEA. It is intended to continue this work until the 



t 



Kbpobt of ths State OEOLooisr. S9 

list shall be completed in all classes of fossils embraced in the 
Palaeontology of New York. The preparation of such a list of 
each class of fossils (to be illustrated) has been a long time con- 
templated by the writer and it is very gratifying to be able to 
present at this time the first installment of the work. 

The requirement to present the Annual Report in October has 
necessarily left unfinished several communications which would 
have been completed during the coming months, had the pre- 
sentation of the report been delayed till the end of the year, 
which has been the custom until the present occasion. 

Very respectfully. 

Your obedient servant. 

JAMES HALL, 

State Geologist. 
Albany, Octoberj 1891. 
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CATALOGU E 



or THE 



Collection of Geological and Palaeontological 

Specimens, Donated by the Albany 

Institute to the State Museum. 



[Prepared by Professor John M. Clarke and oonnniunioated to Professor 
James Hall, State Geologist, Deoember 1, 1891.] 



CATALOGUE. 



The collection of the Albany Institute was received at the State 
Museum in the month of August, and formally donated to the 
institution on the 6th of October, 1891.* When the fossils came 
into my hands I found them in bad condition. Such labels as 
existed had been gathered into piles and boxes by themselves, 
with the exception of the few instances in which they had been 
glued to the specimens. The majority of the specimens, however, 
bore a nimieral ticket, which had been copied upon the separated 
labels, and by means of this arrangement the matching of the few 
labels with their specimens was not difficult. Fortunately, these 
labeled specimens constitute the most important part of the col- 
lection ; thev are mostlv Trilobites, and embrace a number of the 
original types used by Dr. Jacob Green in his " Monograph of 
Trilobites of North America," with much other interesting 
material of the same class, and in addition are several type- 
specimens of Cephalopods from the Black River limestone, 
described by yourself in volume 1 of the Palaeontology of New 
York. 

Of this series of labeled specimens a few are evidently missing, 
but perhaps not as many as, under the circumstances, one might 
expect. It appears from the labels on the rest of the collec- 
tion that the specimens were dijrided into groups, each with 
its own form of numerical ticket. It is understood that there was 
a manuscript register or catalogue of these specimens, but it was 
not found among the documents pertaining to the collection nor 
delivered with it, and subsequent careful search among the 
archives of the Institute has failed to discover it. The want of 
this catalogue has naturally added greatly to the task of identify- 
ing the specimens. On account of the historical value of this col- 
lection I have tiiken much pains to locate such material as proves 



*Th6 extensive collection of minerals donated to the State Museum at the same time, together 
with other collections of natural history, have not come under the cofrnizanoe or control of 
the Skate Oeologist, and no account of them can be gftren in this connection. 
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to be a genuine contribution to the State Museum. By far the 
greater number of specimens are from familiar outcrops of the 
New York series of formations, and their source can be approxi- 
mately indicated without much danger of error. For us the value 
of this collection lies almost wholly in its New York palaeozoic, 
fossils; the few mesozoic and tertiary specimens being from scat- 
tered and uncertain American and European localities. 

Albany Institute Collection. Fossils. 

I. A small 8orie« labeled by Prof. Amos Eaton, but without localities 

" 1 Gorgonia ripisteria Nobis" -^ = Polyiiora ceUipora^ Hall. 

In a fragment of decomposed ComLferous chert, apparently • from 
western New York. 

The original description of this species is as follows : 

" (r. ripisteria y very branching and net-form, spread out like a fan; 
branchlets subcompressed, coalescent, minutely striated: bark grann- 
lose. Found at Bethlehem in comiferous limerock; \\ inches long." 
(Geological Text Book. 2nd. Ed., p. 43, pi. 4, ^g. 47, 1832.) 

" 2 Coscinopora macropora " 

From the Lower Helderberg shaly limestone. 

" C. viocropora (large-mouthed net-stone) patella-form, pores orbic- 
ular, interstices with greater or less punctures. 

" In second graywacke on Becraft Mt., near Hudson. Very irregu- 
lar in external form." (Ojt?. dt, p. 43, pi. 6, figs. 69, 60.) 

3 and 4 missing. 

" 6 Turbinolia mitrata"= a worn specimen of Streptelaama cami- 
culuniy Hall. Trenton limestone. 

Original description : 

" 7! rnitrata (mitred cone, smooth horn), subcompressed on the 
sides; apex incurved: lamellre thickish, sub-connate and papillose at 
the surface, unequal, somewhat toothed, forming an ovate, stellate 
disk. My specimens average an inch in length. Found jit Glens 
Falls." {Op. city p. 39, pi. 3, figs. 32, 33.) 

6, 7, 8 missing. 

" 9 Cyathophyllum ceratites." ( Cystiphylium) Corniferous limestone. 

"10 Lithodendron dLiahotomxxm.^^ =-^ Bythotrephis gracilis^ HalL 
Trenton limestone. 

Original description: 

" L, dichotomum (cylindrical stone tree). Cespetose, erect. Sub- 
flexuose; branches dichotomous, densely striate; little stars excavated 
orbicularly. Very common at Glens Falls, lying between the layers of 
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the limerock." ( Op. city p. 39, pi, 4, fig. 43.) The devoription and 
figures represent a true coral, which, if correct, do not apply to any of 
the known species from the Trenton limestone. 

11 missing. 

"12 Astrea stylophora "= MicMinia atylopora Eaton (sp.). Ham- 
ilton group. 

Original description: 

^^ A, atylopora {%Xat stone). Hemispherical; little stars angle-tubu- 
lar, approximating and contiguous, margin glabrous, lamellaB distant; 
the center of the column or star extended a little . Common on the 
south bank of Lake Erie; about one inch in diameter." (Op. *cit,y p. ' 
40, pi. 4, fig. 48.) 

"13 Colunmaria sulcata "= Co/wtwwaWa a/v«oto^a (Goldfuss), Hall, 
Black River limestone. 

Original description: 

" C. eutccUa (furrowed corals) tubes generally parallel and straight, 
sometimes a little curved; furrowed longitudinally and substriate; 
lamellee of the stars radiating from the center, and the marginal ones 
alternating. Very abundant in transition limerock at Glens Falls, 
where it is generally dark brown. We find some there whose prismatic 
columns are six inches long." {Op, cit.y p. 41, pi. 6, fig. 51.) 

"14 Columnaria 2L\veo\2LtSL^^=Fhvo8ite8 Hdderhergicey Hall, Lower 
Helderberg (Shaly limestone). 

This is apparently Prof. Eaton's identification of Goldfuss' species. 

ffis description is: 

" (7. alveolata (coral cakes). Hemispherical (often concave, convex 
and sometimes flat) tubes unequal in length, striated longitudinally, 
and radiating from the base; those lamellie of the little stars are rather 
remote which radiate from the center, the marginal ones alternating. 
Very abundant over the (Joral cone on the Helderberg. They are 
from three inches in diameter to ten." ( Op. cit.y ]). 40, pi. 4, figs. 
44, 45.) 

"15 Sarcinula macrophthalnia, var. }»rismatica." Label only. 

16, 17, 18, 19 missing. 

" 20 Terebratula Perovalis." Label only. 

21 missing. 

"22 Terebratula spiriferoides, ^oh\^'*^ = Athyris .^ipiriferoidesy^dkiou 
(sp.). Hamilton group. {Op, cit., p. 46.) 

"23 Terebratula dimidiata " {PefUamerella aratayHaW^, Cornifer- 
ous limestone. 

"24 Spirifer altematus." Label only. 
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" 26 Resembles Spirifpr Walcottii. Probably near = Spirifer niac- 
ropleura, Conrad." Lower Helderberg (Shaly limstone). 

26 miHsin^. 

"27 A pentacrinite being the Encrinus dicyclus " = Crinoidal disks 
from the Hamilton or Chemung group. 

"28. Eucrinus transversus" ^ Phytojysis tuhulosa, WM. 
Birdseye limestone. 

Original description: 

" JE transversus (birdseye pins) rings low or confluent, so that the 
column appears nearly or quite smooth; perforates strata transversely. 
Found in the lowest and most cora[)act layers of metalliferous limerock. 
It is called Encrvnal bv Convbeare and Birdseve marble by stone- 
cutters." ( Op. city p. 36.) 

" 29. Encrinus interruptus." Corniferous limestone. 

"30. Productus depressus in 2d Graywacke" ^ Lepttt-na rhom- 
boidalis, Wilckens. Lower Helderberg (Shaly limestone). 

"31. Orthocera circularis" ^ Orthocera^ sp.? probably from the 
Corniferous limestone. {Op, city p. 29, pi. 3, Hig. 27.) 

"32 Cancer triloboides Nobis" - Bronginartia earclnodeay KstoUy 
1832= TViarthrus Beckiy Green, 1832. Utica slate. 

"33. Conularia quadrisulcata " Coyiocardium trigonale^ Cot rad. 
" Cyathophyllum ceratites " ^ Zaphrentis sp.? 
" Gorgonia ripisteria " ^ -- Poli/pora celsipora^ Hall (?). 

II. The collection of Trilokites ha<l been carefully labeled b}-^ the 
late Dr. T. R. Beck, and though these labels were all displaced, the 
numbering on both labels and specimens has facilitated their replace- 
ment. This collection is composed of some small lots not included in 
the serial numbering of the general collection, and a few embraced the 
initiatory portion of the latter. 

1. Plaster-of-paris models of Trilobites described by Dr. Jacob 
Green in his " Monograph of the Trilobites of North America," 
1832. 
No. 1, Calymene Blumenbachii, Brongniart, Trenton Falls. 
No. 2, C. callicephala. Green, " Hanijishire, Virginia." 
No. 5, C. platys. Green, Helderberg (3 specimens). 
No. 6, C. microps. Green, near Ripley, Ohio. (?; 
No. 9, C. macrophthalma, Brongniart, Leheighton, Pa, 
No. 10, C. Bufo, Green, New Jersey. 
No. 17, Asaphus caudatus, Brttnnich, Rii)ley, Ohio. 
No. 28, Cryptolithus tesselatus. Green, Champlain (;anal. 
No. 31, Dipleura DeKayi, Green, Northumberland, Pa. (?) 
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No. 32, Trimerua delphinocophalus, Green, Williamsville, N. Y. (?) 
No. 35, Nuttainia sparsa, Eaton, Coeymans, N. Y. 
Also model of the original of Isotelus magnus, DeKay, Trenton 
Falls, N. Y. 

2. Ths James Eights coUectioti : 

1, Cryptolithus tesselatus, Green, Glens Falls, N. Y. 

2, Calymene bufo. Green, Helderberg. 

3, Triartlirus Beckii, Green, 1 miles east of Little Falls, N. Y. 

5, Asaph us (=-- Dalmanites anchiopSy Green), Helderberg, N. Y. 

6, Dalmanites anchiops. Green (without label). 

8, Aeaphus micrurus. Green (= Dalmanites jyletiroptt/it, Green) 

Helderberg, N. Y. 

9, Dipleura DeKayi, Green, Black river, Jefferson county, N. Y. (?) 
"The heads of two trilobites in the Dudley limestone," 
(= Phacops Downingia^), Dudley, England. 

3. The G, W, Clhiton collection : 

(a) Di])leura DeKayi, Green (specimen mentioned in Green's 
Monograph, p. 80), Madison county, N. Y. 

(b) " A Fragment of the Isotelus gigas " (Gov. Clinton's label), 
= Dipleura DeKayi, Green (specimen mentioned in Green's 
Monograph, p. 80), Steuben county (?? probably Madison 
county) N. Y. 

(c) Dipleura DeKayi, Green (specimen mentioned in Green's 
Monograph, p. 80), Cazenovia, N. Y. 

(d) " Head of the Isotelus, Cazenovia, Madison county " (Gov. 
Clinton's label),= Dipleura DeKayi (specimen mentioned in 
Green's Monograph, p. 80). 

(e) Dipleura DeKayi, Green, Steuben (?? probably Madison) 
county, N. Y. 

4. Small miscellaneoics lot : 

" Petrified crab or cancer in 2<i Grey wacke," = Triarthrus Becki, 

2 specimens. 
Dalmanites anchiops (without label). Fragment. 

5. Trilobites of the General Collection. 

I, a, 1. Calymene anchiops, Green. Originate. Ulster county, 
N. Y. Johji R, Bleccker^ Don. 

I, a, 2. Missing. 

I, a, 3. Calymene platys, Green. Corniferous limestone, Coeymans, 
N. Y. * 

I, a, 4. Calymene bufo. Green. (The head.) Corniferous lime- 
stone, Bethlehem, N. Y. T. R. Beck, Do7i. 
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I, a, 6. Calymene Blumenbachii. (" Dudley Trilobite.") Ohio. 

7! R, Beck, Don. 
I, a, 6. Calymene bufo. var. rana, Oreen. Original. Seneca, 

Ontario county, N. Y. M, H, Webster^ Don, 
I, a 7. Dipleura DeB^yi, Green. (Specimen mentioned in Green's 

Monograph, p. 80.) Cazenovia, N. Y. L. C. Becky Don. 
I, a, 8. Trimerus delphinocephalus. Green. Original. (Also 

Palaeontology of New York, vol. 2, pi. 68, fig. 3.) Banks of 

Lake Ontario, Monroe county, N. Y. James Eights, Don. 
I, a 9. Trimerus delphinocephalus, Green. (Specimen mentioned 

in Green's Monograph, p. 82.) Banks of Lake Ontario, Monroe 

county, N. Y. M, H. Webster^ Don, 
I, a, 10. Calymene Blumenbachii, Brong. Canajoharie, N. Y. 

James Eights, Don, 
I, a, 11. Asaphus micrurus, Green. Becraft's Mt., near Hudson, 

N. Y. M. H. Webster, Don, 
I, a, 12. Asaphus Wetherilli, Green. Original. Rochester, N. 

Y. L. C. Beck, Don, 
I, a, 13. ( CcUf/meTie callicephala. Green, Trenton limestone.) 

Label missing. 
I, a, 14. Isotelus gigas, DeKay. Norway, Herkimer county, N. Y. 

James Hadley, Don, 
I, a, 16. Isotelus (fragment). Trenton Falls, N. Y. H. W. tSn^- 

der, Don. 
I, a, 16. Two worn specimens of Trilobite ( Calymene caUicephaia, 

Green.) Trenton Falls, N. Y. M. H. Webster, Don. 
I, a, 17. Calymene Blumenbachii. Trenton Falls, N. Y. H. W, 

Bauman, Don. 
I, a, 18. {Odontocephalus selenurus. Comiferous limestone.) Label 

missing. 
I, a, 19. Missing. 
I, a, 20. Calymene bufo, Green. (Hamilton group. Ix>eality 

missing.) 
I, a, 21. Missing. 
I, a, (b), 22. {Dalmanites pleiiruptyx, Gre«n. Lower Helderberg. 

The Heldeberg, N. Y.) 
I, a, 28. Calymene bufo. (Phacops Logani, Hall.) Lower Hel- 
derberg limestone. Schoharie, N. Y. J, Gebhard, Don, 
I, a, 24. Calymene bufo. (Hamilton group. Locality missing.) 

C Ddafield, Don, 
I, a, 25. {Isotelics gigas, Trenton limestone.) Label missing. 
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I, a, 26. Calcareous slate with Trilobites (= Triarthrus Beckiy 
Green), 7^ miles east of Little Falls, N. Y. 

I, a, 27. {Dalma kites anchiopa^ Green. Schoharie grit.) Label 
missing. 

I, a, 28. {DcUmanites pleiiroptyx^ Green. Delthyris shaly lime- 
stone.) Label missing. 

I, b, 1. Isotelus. Original (Palaeontology of New York, vol. I, 
pi. 61, tig. 3g. There identified as Isotelus gigas, De Kay, but 
probably a distinct species). Crown Point, N. Y. Jofm James^ 
Don. 

I, b, 2. (Ddlmanites pleuroptyx^ Green. Lower Helderberg group. 
The Helderberg, N. Y.) 

I, b, 3. {Dalmanites limnluruSy Green. Niagara group, Rochester, 
N. Y.) 

I, b, 4. Asaphas caudatus (= Dalmanites limulurus. Green). 
Specimen described in Green's Monograph, p. 66, as A. plevr 
roptyx. Genesee river, N. Y. James Eights^ Don. 

I, b, 5. {Dalmanites micruruSy Green. lx)wer Helderberg group. 
■ The Helderberg, N. Y.) 

I, b, 6. Asaphus selenurus, Eaton. Corniferous limestone. Hel- 
derberg. James Eights. 

I, b, 7. Missing. 

I, b, 8. Ceraurus pleurexanthemus, Green. 3 specimens. Origi- 
nals. Trenton limestone. Newport, N. Y. T, R. Becky Don. 

I (H), b, 9. {Dalmanites micrumSy Green. Original. Lower 
Helderberg, Schoharie county, N. Y.) 

I, b, 10, Tail of Isotelus {gigas^ De Kay). Trenton limestone. 
Mastigouche river, Canada. T. R. Becky Don. 

I, b, 11. {Dalma7iites micruruSy Green. Lower Helderberg. The 
Helderberg, N. Y.) 

I, b, 12. {Dalmanites myrmecophoruSy Green. Corniferous lime- 
stone. N. Y.) Label missing. 2 specimens belonging together. 

I (II), b, 13. {Dalmanites pleuroptyXy Green. Original. Lower 
Helderberg (Shaly limestone), Albany county, N. Y.) 

I, b, 14. Asaphus Hiusmanni. (^=Phacaps ranay Greevi). Eaton 
coll. Hamilton group. Western, N. Y.) 

I, b, 16. Asaphus caudatus (Eaton's label). (?) Onskany fauna, 
near Hudson, N, Y. 

I, b, 16. Asaphus caudatus (Eaton's label). (?) Oriskany fauna, 
near Hudson, N. Y. 
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I, b, 17. Asaphus in Greywacke. South Sea Islands (?) (Prob- 
ably Dalmanites sp. nov. Oriskany fauna, near Hudson, N. Y.) 
aS. De Witt Bhodgood, Do7i, 

I, b, 18. {iJalmanites pleuroptyx^ Green. Lower Helderberg 

group. Schoharie, N. Y.) 
I, b, 1 9. Asaphus laticostatus, Green (=^ Dalmanites pleurojytyXy 

Green). Schoharie, N. Y. J. Qebhard^ Don. 
I, b, 20. Asaphus selenurus, Eaton. Oorniferous limestone. Scho- 
harie, N. Y. •/. Gebhardy Don. 
I, b, 21. Calymene bufo. Green {= Phacops crnstata, ysx, pipa). 

Corniferous limestone. Schoharie, N. Y. J. Oebhard, Don. 
See I, a, (b), 22. 
I, b, 23. (Dalmanites Ihnidurus : Green, Lockport,? N. Y.) Label 

missing. 
I, c. 1. Trimerus delphinocephalus. Green. Genesee River, N. Y. 

Javnes Eights^ Don, 
I, c, 2. Trimerus delphinocephalus. Green. (Specimens described 

in Green's Monograph, p. 82.) Williamsville (? probably Tiock- 

j)ort), N. Y. J, HadUy, Don, 

I, d, 1. Cryptolithus tesselatus. Green. Four specimens (1 miss- 
ing). Glens Falls, N. Y. M, H, Webster, Do7i. 

Also, Calymene platys. Green. Original. Helderberg Mt. 
Albany county, N. Y. T. JR. Beck, Don. 

Two plaster moulds of Dipleura DeKayi. Green. Cazenovia, 
N. Y. 
6. BaUxfice of the General Collection, 

These specimens are virtually without other label than the cata- 
logue ticket, and as the catalogue is missing the restoration of 
localities is in many cases a matter of approximation. The 
great majority of the specimens, however, are from the State 
of New York and their origin is not a matter of much uncer- 
tainty. In this list the choicer specimens, which are really 
important additions to the collections of the State Museum are 
indicated by an asterisk on the margin of the page. 

*I, b, 21. Ganioceras aficeps. Hall. Black River limestone. 
Watertown, N. Y. 

*1, b, 7. Murchiso7iia, Lower Pentamerus limestone. Helder- 
berg. 
I, (or H), b, 19, {Orhiculordea graudis, Vanuvem), Oriskany 
sandstone. The Helderberg, N. Y. 

II, b, 1. Lower Helderberg limestone. Helderberg. 
II, b, 2. Lower Pentamerus limestone. Helderberg. 
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II, b, 3. MissiDg. 

II y b, 4. Lower Pentamerus limestone. Helderberg. 

II, b, 5. Chert. Lower Carboniferous. 

n, b, 0. Clinton group. Tennessee? 

II, b, 7. Crinoid columns, Clinton group. 

II, b. 8. Missing. 

II, b, 9. Arthrophycus Ha/rlani. Medina Sandstone. Western 

N. y. 

*II, b. 10. Arthrophymis Harlani. Medina Sandstone. 

II, b, 11. Crinoid columns. Chemung group. N. Y. 

II, b, 12. Crinoid columns. Chemung group, N. Y. 

II, b, 18. Crinoid columns. Niagara group, Wisconsin? 

n, c, 1. Comulites. Orthis. Hudson River Sandstone, Niskayuna, 
N. Y. 

II, c, 2. Cormilites. Orthu, Modiolopsis, Hudson River Sand- 
stone, Niskayuna, N. Y. 

II, c, 3. Crinoid columns. Delthyris Shaly limestone, Berne, N. Y 

II, c, 4. Crinoid columns. Comiferous limestone. Eastern N. Y. 
HI, 2, b, 1. Schizodus'/ Locality? Europe. 

in, 2, c, 1 . *Gres8lya, Locality ? Europe. 

III, 2, d, 1. Cyprina, Locality? Europe, 
ni, 2, d, 2. Glycimeris, Locality? Europe. 
ni, 2, g, 2. Cyprina f Locality ? Europe. 

ni, 2, k, 1. "Ostracite? West. Dist." Limoptera macrapteray 
Hamilton group, Central N. Y. 

ni, 2, k, 2. Limoptera macroptera. Hamilton group. Central 
N. Y. 

ni, 2, k, 3. Missing. 

lU, 2, k, 4. Missing. 

HI, 2, k,|5. Missing. 

Ill, 2, k, 6. Ghrammyaia bisulcata, Hamilton group. Central N. Y. 

HI, 2, 1,1. "Pectinite, Helderberg." Hipparionyx praximus. 
Oriskany sandstone. 

HI, 2, 1, 2. " Pectinites in Grey wacke." Spirifer mucroncUus, 
Coni-ad. Hamilton group, Rensselaerville, N. Y. 

Ill, 2, I, 3. Spirifer mucroncUus, Conrad. Hamilton group, Rens- 
selaerville, N. Y.? 

in, 2, 1, 4. Spirifer mTicronatus, Conrad. Hamilton group, Rens- 
selaerville, N. Y.? 

HI, 2, 1, 5. Spirifer mucronattis, Conrad. Hamilton group, Rens- 
selaerville, N. Y. 
189L 6 
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m, 2, 1, 6. " Pectinite, West. Dist." Spirifer gramdosm^ Conr. 

Hamilton group, Western N. Y. 
Ill, 2, 1, 7 (2 specimens). " Pectinite, Helderberg." Spirifer 

areno8U8y Conr. Oiiskany sandstone. 
Ill, 2, 1, 8. Orthia testudijiaria, Trenton limestone, " from Big 

Sandy Creek, Jefferson county, about two miles above its mouth." 
m, 2, 1, 9. Majinesqtdna aUemata, Trenton limestone. Central N. Y. 
Ill, 2, 1, 10. Missing. 
Ill, 2, 1, 11. Missing. 
Ill, 2, 1, 12. Missing. 
Ill, 2, 1, 13. Missing. 
Ill, 2, 1, 14. Missing. 
ni, 2, 1, 16. Belemnite. Locality? 
in, 2, 1. 16. Cyprina? Lia?? Locality? 
Ill, 2, 1, 17. Missing. 

Ill, 2, 1, 18. Spirifer mucroncUtis, Conr. Hamilton group. Cen- 
tral N. Y. 
Ill, 2, 1, 19. S, arenosus, Conr. Oriskany sandstone. Eastern 

N. Y. 
Ill, 2, 1, 19. S. disjunctus. Sow. Chemung sandstone, N. Y. 
HI, 2, m. 1. " Anomite, Helderbergh " Renaselceria ovoides. Hall. 

Oriskany sandstone, N. Y. 
Ill, 2, m, 2. "Anomite, Rensselaerville " JR. ovcUiSy Hall. Oriskany 

sandstone, N. Y. 
Ill, 2, m, 3. Atrypa reticularis, Linn. Corniferous limestone, 

N. Y. 
HI, 2, m, 4. Missing. 
in, 2, m, 5. MeriateUa bella, Hall. Lower Helderberg group, 

Albany county, N. Y. 
HI, 2, m, 6. Atrypa, MeristeUa, Proetus, etc. Schoharie grit, 

Albany county, N. Y. 
Ill, 2, m, 7. Missing. 

* in, 2, m, 8. "Anomite, Rensselaerville," Rensaelmria'jovaliSy Hall. 

Oriskany sandstone, N. Y. 

* III, 2, m, 9. RenaseUeria ovoideSy Hall. Oriskany sandstone, 

N. Y. 
in, 2, m, 10. jRensselaeria ovoideSy Hall. Oriskany sandstone, 

N. Y. 
Ill, 2, m, 11. Missing. 
III. 2, m, 12. "Anomites in argillite," Liorhynchtia limitaris, 

Marcellus shale, N. Y. 
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in, 2, m, 13. '^Anomites in limestone, Fairfield, Herkimer county," 

Orthis teatudinaria, Trenton limestone, N. Y. 
*in, 2, m, 14. JRenssekeria ovoideSy Hall. Oriskany sandstone, 

N. Y. 
in, 2, m, 15. Missing. 

* III, 2, m, 1 6. Strophomena deUoideay Conrad. Trenton limestone, 

Eastern N. Y. 
in, 2, m, 17. Missing. 
in, 2, m, 18. RhynchoneUa. Hamilton group, Albany county? 

N. Y. 
Ill, 2, m, 1 9. fStrophamena deUoideay Conrad. Trenton limestone. 

Eastern N. Y. 
Ill, 2, m, 20. Le^Hcpna sp.? Trenton limestone, N. Y. 
in, 2, m, 21. Pentamerus galeatus. Lower Helderberg group, 

N. Y. 
in, 2, m, 22. RhynchcnieUa. Chalk flint, England. 
Ill, 2, n, 1. Missing. 
in, 2, n, 2. " Gryphite, Bethlehem," Pentamerus galeatus. Lower 

Helderberg group, N. Y. 
Ill, 2, n, 3. ^^Gryphiie, Helderhergy^^ Pentamerus galeatits. Lower 

Helderberg group, N. Y. 
Ill, 2, n, 4. "Gryphite, Helderberg," Pentamerus galeatus. Lower 

Helderberg group, N. Y. 
Ill, 2, n, 5. "Gryphite, Helderberg," Pen<«m«n«,^a/ea^t«. Lower 

Helderberg group, N. Y. 

* in, 2, o, 1. " Terebratulite, Helderbergh," Spirifer arrectuSy Hall. 

Oriskany sandstone. 
Ill, 2, o. 2. " Terebratulites, Coeymans," Spirifer mucronatttSy 

Conr. Hamilton group. 
HI, 2, o, 3. "Terebratulites, Rensselaerville," IVopidoleptus cari- 

natuSy Hall. Hamilton group. 
Ill, 2, o, 4. " Inside of a Terebratulite, Bethlehem," Hipparionyx 

proximuSy Vanuxem. Oriskany Sandstone. 
in, 2, o, 6. Spirifer arrectuSy Hall. Oriskany sandstone. 
Ill, 2, o, 6. " Terebratulite, Helderbergh," Spirifer arenosus, Hall. 

Oriskany sandstone. 
in, 2, o, 1, "Terebratulites in Greywacke, Coeymans," Rhyn- 

choneUa, Hamilton group, N. Y. 

* ni, 2, o, 8. Spirifer arenosiiSy Hall. Oriskany Sandstone, Albany 

county, N. Y. 
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niy 2, o, 9. Hipparionyx proximus, Yanuxem. Oiiskany Sand- 
stone, Albany county, N. Y. 

*III, 2, o, 10. IRpparionyx proximuSy Yanuxem, Oiiskany Sand- 
stone, Albany county, K. Y. 

* III, 2,0, 11. JERpparionyxproximuSyYsLnuxem. Obiqival. Oiis- 
kany sandstone, Albany county, N. Y. 

in, 2, o, 12. Missing. 

Ill, 2, o, 13. Missing. 

Ill, 2, o, 14. Missing. 

Ill, 2, o, 15. Spirifer, Chemung group, N. Y. 

Ill, 2, o, 16. Missing. 

Ill, 2, o, 1 7. Zygospira erraticay Hall, etc. Hudson River group, 
Central N. Y. 

Ill, 2, p, 1. " Mytilite, West. Dist." Grammysia arcuatay HalL 
Hamilton group, N. Y. 

Ill, 2, p, 2. Modholopis modiolaris. Hudson River group, 
Central N. Y. 

Ill, 2, p, 3. Ambonychia radiata. " From the high grounds bor- 
dering Salmon River, two or three miles from the present shore 
of Lake Ontario, Oswego co." 

Ill, 2, p, 4. Lingula ciineata. Medina standstone, Albion, N. Y. 

Ill, 2, p, 5. Actinopteria decusscUa. Hall. Hamilton group, 
N. Y. 

Ill, 2, p, 6. Ooiiiopfiora HamiUonensis. Hamilton group, N. Y. 

in, 3, a, 1. NmUUus, Triassic, Europe. 

Ill, 3, a, 2. Ammojiites. Triassic, Europe. 

Ill, 2, p, 8. CrassateUa. Jurassic, Europe. 

HI, 2, p, 9. Crassatella. Jurassic, Europe. 

HI, 3, b, 1. Ammonites. Jura, Solenhofen? 

Ill, 3, b, 2. Gyroceras trivolve. Hall. Comiferous limestone, 
Schoharie, N. Y. 

*III, 3, b, 3. Gyroceras trivolve (3 specimens). Comiferous lime- 
stone, Schoharie, N. Y. 

*III, 3, b, 4. Gyroceras trivolve (2 specimens). Comiferous lime- 
stone, Schoharie, N. Y. 

Ill, 3, b, 5. Am,m,onites, Jurassic, England. 

Ill, 3, b, 6. Am,m,onites (2 specimens). Jurassic, England. 

Ill, 3, b, 7. Ammonit-es. Jurassio, England. 

Ill, 3, b, 8. Am7no7iites, Jurassic, England. 

Ill, 3, b, 9. Ammonites. Jurassic, England. 

HI, 3, b, 10. Ammonites, Jurassic, England. 
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*in, 8, b, 11. Ooniatites Vanvxemi. Hall. GoDiatite limestone, 

Schoharie, N. Y. 
Ill, 3, b, 12. Ammonites. Jurassic, Europe. 
in, 3. b, 13. Ammonites, Jurassic, Europe. 
Ill, 3, b, 14. Ammonites. Jurassic, Europe. 
rn, 3, b, 15. Ammonites, Jurassic, Europe. 
Ill, 3, b, 16. Ammonites, Jurassic, Europe. 
Ill, 3, b, 17. Ammonites, Jurassic, Europe. 
Ill, 3, b, 18. Amm,onites, Jurassic, Europe. 
*III, 3, b, 19. Lituites convolvans. Hall. Original (Pahvoolology 

of New York, vol. 1, pi. 13, fig. 2a). Black River limestone, 

Watertown, N. Y. 
*III, 3. d, 1. JEhdoceras longissimunu Hall. Black River lime- 
stone, Watertown, N. Y. 
*in, 3, d, 2. Ormoceras tenuifilum. Hall. Black River limestone 

Watertown, N. Y. 
Ill, 3, d, 3. Ormoceras tenuijilum. Hall. Black River limestone, 

Watertown, N. Y. 
Ill, 3, d, 4. Endoceras proteiforme. Hall. Trenton limestone, 

N. Y. 
Ill, 3, d, 5. Endoceras proteiforjne. Hall. Tienton limestone, 

N. Y. 
HI, 3, d, 6. Ormoceras tenuifilum. Hall. Black River limestone, 

Watertown, N. Y. 
Ill, 3, d, 7. Ormoceras temiijUum, Hall. Black River limestone, 

Watertown, N. Y. 
*III, 3, d, 8. Endoceras, Black River limestone, Watertown, 

N. Y. 
*III, 3, d, 9. Orm,oceras tenuifilum. Hall. Black River limestone, 

Watertown, N. Y. 
*III, 3, d, 10. Ormoceras tenuifilum. Hall. Black River limestone, 

Watertown, N. V. 
*in, 3, d, 11. Endoceras. Black River limestone, Watertown, 

N. Y. 
*1H, 3, d, 12. Ormoceras tenuifilnm. Hall. Black River lime- 
stone, Watertown, N. Y. 
*III, 3, d, 13. Ormoceras tenu iff lum. Hall. Black River limestone, 

Watertown, N. Y. 
*1II, 3, d, 14. Ormoceras tenuifilum. Original, (Palaeontology 

of New York, vol. I, pi. 16, tigs. 1, la, 16, plate 16, fig. la). 

Black River limestone, Watertown, N. Y . 
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Ill, 3, d, 15. Endocerds proteiforme . Hall. Trenton limestone 

N. Y. 

in, 3, d, 16. JEhdoceraa proteiforme . Hall. Trenton limestone, 
N. Y. 

*III, 3, d, 17. Ormoceras tenuiJUum. Hall. Black River lime- 
stone, Watertown, N. Y. 

*III, 8, d, 17. Ornioceras tefiuifUum. Hall. Black River. ?North 
ghore of Lake Huron . 

♦Ill, 3, d, 18. Ormoceras tenuiJUum, Hall. Black River lime- 
stone, Watertown, N. Y. 

*IIl, 3, d, 19. Ormoceras tenuifilum. Hall. Black River lime- 
stone, Watertown, N. Y. 

♦Ill, 3, d, 20. Orthoceras sp.? Hamilton group, Central N. T. 

Ill, 3, e, 1. Missing. 

Ill, 3, e, 2. Missing. 

Ill, 3, e, 3. Missing. 

Ill, 3, e, 4. BeUninites, Locality ? 

Ill, :«, e, 5. Belemnites, Locality ? 

Ill, 3, e, 6. Missing. 

Ill, 3, e, 7. " Belemnites. Pennsylvania." 

ni, 3, k, I. "Buccinite Helderbergli." Loxonema sp.? Lower Hel- 
derberg limestone. 

Ill, 3, n, 1. "Turbinite Helderbergh." Plaiysioma sp. ? Schoharie 
grit. 

III. 3, n, 2. " Turbinite Helderbergh." PkUystoma sp. ? Schoharie 
grit. 

Ill, 3,,u, 3. Ma<^urea sp. Chazy limestone, N. Y. 

Ill, 3, II, 4. Platystoiiia sp. ? Coniferous limestone, N. Y. 

Ill, 3, n, 6. Platyceras sp. ? Schoharie grit, N. Y. 

Ill, 3, n, 6. Platyceras spiraleKa]]. Lower Helderberg group, N. Y. 

♦Ill, 3, n, 7. Lituites vndatusy ll'dU. Original. (Palaeontology of 
New York, vol. I, i>l. 13, pp. la, lb.) Black River limestone, 
Watertown, N. Y. 

Ill, 3, n, 8. PkUystoituL Corniferous limestone, N. Y. 

Ill, 3, n, 9. Missing. 

Ill, 3, n, 10. Pleurotomaria stdcomargiiiata^ Hall. Hamilton 
group, Central N. Y. 

Ill, 3, ([, 1. I^eptiWia rhoitihoididis. Locality ? 

Ill, 3, q, 2. Leptmtia rhoiivboklalis var. veyitricosa^ HbXI, Oris- 
kaiiv limestone, N. Y. 

III, 3, q, 3. Lept^pna rho)/iboidcdis. Coniferous limestone, N. Y, 
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in, a, a, 1. Bacxdites, Cretaceous. Locality? 

HI. a, 10. Spirifer arredus. Hall. Oriskany sandstone, ihe 
Helderberg, N. Y. 

rV, a, 1. Haly sites catemtlata, Niagara group, N. Y. 

IV, a, 3. Missing. 

IV, a, 3. EridophyUuvn, Niagara group, N. Y. 

IV, a, 4. Syringopora, Niagara group. Western N. Y. 

IV, a, 5. Missing. 

IV, a, 6 (2 specimens). Columnaria alveolcUa. Black River lime- 
stone, Eastern N. Y. 

IV, b, 1. Zaphrentis, Corniferous limestone, Helderberg. 

IV, b, 2. Zaphrentis, Comiferons limestone, Helderberg. 

IV, b, 3. Zaphre7itis, Corniferous limestone, Helderberg. 

IV, b, 4. Zaphrentis, Corniferous limestone, Helderberg. 

IV, b, 6. 2^phrentis, Corniferous limestone, Helderberg. 

IV, b, 6. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 7. Zaphrentis, Corniferous limestone, Helderberg. 

IV, b, 8. Zaphrentis. Corniferous limestone, Helderberg. 

IV, b, 9. Heliophyllum, Corniferous limestone, Helderberg. 

IV, b, 10. Atrypa reticularis, Corniferous limestone, Helderberg. 

IV, b, 11. " Inside of a Comua-Madreporite, Bethlehem." Zaphren- 
tis, Schoharie Grit, N. Y. . 

IV, b, 12. Heliophyllum. Corniferous limestone, N. Y. 

IV, b, 13. StreptelasmarectuniyYidiW, Hamilton group. Lake Erie. 

IV, b, 14. Heliophyllum, Corniferous limestone, N. Y. 

IV, b, 15. Zaphrentis, Corniferous limestone, N. Y. 

IV, b, 16. Za2)hrentis, Corniferous limestone, N. Y. 

IV, b, 17. Zaphrentis, Corniferous limestone, N. Y. 

IV, b, 18. Pecten, Tertiary locality. ? 

IV, b, 19. Missing. 

IV. b, 20. Heliophylhun HaUi, E. & H. Hamilton group, Western 
N. Y. 

IV, b, 21. Missing. 

IV, b, 22. Water worn corals. Hamilton group, N. Y. 

IV, b, 23. Coral. Probably European Jurassic. 

*IV, b, 24. Heliophyllum, Corniferous limestone, N. Y. 

IV, b, 25. Favosites &, Zaphrentis. Corniferous limestone, N. Y. 

IV, b, 26. Missing. 

IV, b, 27. Organic Impressions. Clinton group (Gray band), 
Medina, N. Y. 

IV, b, 28 (2 specimens). Zaphrentis. Corniferous limestone, N. Y 
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IV 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
iV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 



b, 29. Missing. 

b, 30. Bryozoa. Trenton limestone, Central N. Y. 
b, 31. Bryozoa. Trenton limestone, Central N. Y. 
b, 32. HdiophyUum, Hamilton group, Western N. Y. 
b, 33. Zaphrentis. Comiferous limestone. Western N. Y. 
b, 34. Missing. 

b, 35. Monticulipora lycoperdon. Trenton limestone^ N. Y. 
f, 1. Favosites, Comiferous limestone, Helderberg, N. Y. 
f, 2. Favoaites, Comiferous limestone, Bethlehem, N. Y. 
f, 3. Columnaria alveolata. Black River limestone, N. Y. 
f, 4. FavoaUes, Comiferous limestone, Bethlehem, N. Y. 

Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone. 
Niagara limestone. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Comiferous limestone, N. Y. 
Niagara limestone, N. Y. 



f, 5. Favoaites, 
f, 6. Favoaitea, 
f, 7. Favoaitea, 
f, 8. Favoaitea. 
f, 9. Favoaitea. 
f, 10. Favoaitea. 
f, 11. Favoaitea, 
f, 12. Favoaitea. 
f, 13. Favoaitea, 
f, 14. Favoaitea, 
f, 15. Favoaitea. 
f, 16. Favoaitea, 
f, 17. Missing. 



f, 18. Missing. 

f, 19. (3 specimens.) Favoaitea, Niagara limestone, N. Y. 

f, 20. Missing. 

f, 31. Missing. 

f, 22. Zaphrentia, Comiferous limestone, N. Y. 

f, 23. Missing. 

f, 24. Favoaitea. Niagara limestone, N. Y. 

f, 25. (2 specimens.) Niagara? 

f, 26. Favoaitea. Niagara limestone. Illinois and Wisconsin. 

g, 1. Graptolitea. Hudson River slates? N. Y. 
k, 1. Fridophyllurn. Comiferous limestone, Berne, N. Y. 
k, 2. FridophyUum. Comiferous limestone, Berne, N. Y. 
k, 3. Colufmiaria alveolata, Trenton limestone, N Y. 
k, 4. Columnaria alveolata, Trenton limestone Glens Falls, 

N. Y. 
IV, k, 5. Columnaria alveolata, Trenton limestone, Glens Falls, 
N. Y. 
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IV, k, 6. Trachypora, Comiferoos limestone, N. T. 

IV, 1, 1. Syringopora, Corniferous limeBtone, Bethlehem, N. T. 

rV, 1, 2. Syringopora, Corniferous limestone, N. Y. 

IV, m, 1. Sponge. Chalk, Wilts, England. 

IV, r, 16. Favosites, Corniferous limestone, N. Y. 

IV, r, 25. Stromatopora. Niagara limestone, N. Y. 

V, 1. Missing. 

V, 2. Water-worn coral. 

V, 3. " Veget. Petref act. in Homstone. Coeymans." Tremato- 

pora, Delthyris shaly limestone. 
V, 4. " Veget. Petrefact. Helderbergh." Casts of sponge tubes. 

Oriskany sandstone. ' 

V, 5. "Veget. Petrefact. Helderbergh." Casts of sponge tubes. 

Oriskany sandstone. 
V, 6. Missing. 

V, 7. Epsomites. Niagara limestone, N. Y. 
V, 8. Epsomites. Niagara limestone, N. Y. 
V, 9. Epsomites. Niagara limestone, N. Y. 
V, 10-12. Missing. 

V, 13. Travertine. Danube, Herkimer county, N. Y. 
V, 14-30. Missing. 
V, 31. Silicified palm. Locality? 
V, 32, 33. Missing. 

V, 34. " Ferruginified birch roots. Fowler. St. Lawrence coun*y." 
V, 35. Missing. 
V, 36. (2 specimens) Orthoceras sp. ? Marcellus shales, Schoharie, 

N. Y. 
V, 37, 38. Missing. 
*V, 39. " Lithodictuon Beckiiy from Medina, Orleans county, N. Y. 

(Grey baud of Eaton.) Dr. G. W. Boyd." 
V, 40, 41. Missing. 
V, 42. Arthophycus Harlani. (3 specimens.) Medina, N. Y. 

1. Trigonia, etc. Jurassic. Locality ? 

2. TVigoniay etc. Jurassic. Locality ? 

4. Triarthnis BeckL Green. Utica slate, N. Y. 

4. Orbiciiloidea grandis. Van. Hamilton group. Central N. Y. 

4. Streptelasma^ etc. Hamilton group. Western N. Y. 

5. Corniferous limestone, N. Y. 

5, ScolLhuB. Potsdam sandstone, N. Y. 
1891. 7 
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*6+20+21+26. HJndoceraa longiasimum. Hall. Original. (Paleon- 
tology of New York, vol. I, pi. 18, figs. 1, la.) Blaok River lime- 
stone, Watertown, N. Y. 

*7. Gonioceras anceps. Hall. Black River limestone, Watertown, 
N. Y. 

8. Murchisania heUicincta, Trenton limestone, Central N. Y. 

9. Murchiaonia beUicincta. Trenton limestone, Central N. T. 

10. JEdmondia subtruncata. Hall. 1 renton limestone, Central N. Y. 
10. OrthoceraSf Schoharie grit, N. Y. 

ll-j-13. 0,junceu?ny Hall. Trenton limestone, Central N. Y. 

12. Edm(yndia auhtruncata. Hall. Trenton limestone. Central N. Y. 

14. Montictdipora, Trenton limestone. Central N. Y. 

15. M, lycoperdoji. Trenton limestone, Central N. Y. 

*16+23. Go7iioceras anceps, Hall. Blaok Biver limestone, Water- 
town, N. Y. 
18. Monticulipora, Trenton limestone, N. Y. 
*19. Gonioceras anceps^ Hall. Black River limestone, Watertown, 

N. y: 

21. Pentaraerus limestone, Rochester, N. Y. 

*22. Onnoceras y gracile. Hall. Origin ax. (Palaeontology of New 

York, vol. 1, pi. 17, fig. 3.) Black River limestone, Watertown, 

N.Y. 

25. Stromatocerium rugosuniy Hall. Watertown, N. Y. 

26. Tetradium, Watertown, N. Y. 

27. Stromatocerium nigosum. Hall. Watertown, N. Y. 

*28. Endoceras proteiforme^ var. tenuistricUum, Hall. Trenton lime- 
stone, Central N. Y. 
29. Edmondia subtruncata, Hall. Trenton limestone. Central N. Y. 
31. Pterijiea flabeUa, Conr. Plamilton group. Central N. Y. 
45. Spirifer arrectus, Conr. Oriskany sandstone, N. Y . 
136. Halysites cateniUata, Niagara group, N. Y. 

Specimens with Printed Ncmbbbb. 

445, 471, 502. Spirifer mesastrialis. Hall. Modiomorpha and other 
fossils. Chemung group, N. Y. 

58, 376, 424. Limoptera macroptera, Conr. Hamilton group, N. Y. 

53. Spirifer, Lower Carboniferous. Locality ? 

119. Heliophyllum Halliy E. & 11. Hamilton group, Western N. Y. 

72, 304. OrthoceroA. Hamilton group. Central N. Y. 

444, 454, 81, 464. Spirifer gramdosus, Conr. Hamilton group, Cen- 
tral N. Y. 
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43. S. audactUuSy Conr. Hamilton group, Central N. Y. 

71. Cimifaria recurva, Conr. Hamilton group, Central N. T. 

84. Splrifer mucronatus, Conr. Hamilton group, Rensselaernlle, 

N. Y. 
22. JFavosUes. Niagara group, N. Y. 
*a. Potsdam sandstone, N. Y. 
b. Pholadomya. Jurassic, Europe. 

b. Zaphrentis, Comiferous limestone, N. Y. 
c CucuUcea. Cretaceous, Europe. 

c. Columnaria, Black River limestone, N. Y. 

d. f. 3fonticulipora Ij/coperdon. Trenton limestone, N. Y. 
*e. Orthoceras nuntium. Hall. Hamilton group. Central N. Y. 
k. Lepio&na rhomboidcUiSy Wilck. Corniferous limestone, N. Y. 
0.1 ? Corniferous, Ky. 

0.3. ? Comiferous, Ky. 

t, u, V. Various fossils. Hudson River group (erratic blocks^, N. Y. 

a, a. (Two specimens) MbfUiculipora lycoperdon. Trenton lime- 
stone, N. Y. 

*b, b. TfsntacuUtes gyracanthtia, Eaton. Tentaculite limestone, 
Schoharie, N. Y. 

c, c. Ghammysia arciicUa, Conr. Hamilton group, N. Y. 

d, d. Cetacean ? bones. Locality ? 

e, e. Silicified wood. Locality ? 

f, f. Batrachoides nidi/icans, Hitchcock. Triassic sandstone, Con- 
necticut Valley, Mass. 

g, g. Various fossils. Hamilton group, N. Y. 

h, h. Orthoceras undulatuniy Hall. Niagara limestone. Western 

. New York. 

o, o. 0. MarceUense, Hall. Goniatite limestone, Schoharie, N. Y. 
N. 1. Oonocardium trigoncdej Conr. Corniferous limestone, 
Schoharie, N. Y.? 

N. 2. Leperditia alta, Conr. Tentaculite limestone, Schoharie, N. Y, 

N. 3. Coniiferous limestone, Schoharie, N. Y. 

*N. 4. Favosites tuberosa, Rom. Comiferous limestone, Schoharie, 
N. Y. 

N. 5. ZaphrerUia, Corniferous limestone, Schoharie, N. Y. 

N. 6. JFhvosites. Corniferous limestone, Schoharie, N. Y. 

N. 7. PlcUyceras dumosum, Conr. Comiferous limestone, Schoharie, 
harie, N. Y . 

N. 8. Megambojiia bellistriatay Hall. Oriskany limestone, Scho- 
harie, N. Y. 
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*N. 9. Terebratida? Comiferous limestone, Schoharie, N. T. 
*N. 10. Ptilodictya. Comiferous limestone, Schoharie, N. Y. 
N. 11. Favo8ite8 tuherosa^ Rom. Comiferous limestone, Schoharie, 

N. Y. 
N. 12. Fiivosites, Comiferous limestone, Schoharie, N. Y.? 
N. 13. PterinfBa arenaria^ Hall. Oriskany sandstone, Schoharie, 

N. Y. 
E. 3. Fish tooth. Locality ? 
E. 4. Fish tooth. Locality ? 
E. 7. Fish tooth. Locality ? 
E. 6. Fish tooth. Ix>eality ? 
E. 9. Fish tooth. Loealitv ? 

G. TVmudeus concentricas. Trenton limestone, N . Y 
G. Hamilton group ? 

H. TVmucleus conceiitricuH, Trenton limestone, N. Y. 
I. Leptcena rhomboldalis, Comiferous limestone, N. Y. 
I. £ldinondia subtruncata, Hall. Trenton limestone, N. Y. 
L. ? ? 

M. ? ? 

P. 1. Pentamerus limestone. Clinton group. Western, N. Y. 
P. 2. Spirifer gramdosus^ Conr. Hamilton group, N. Y. 
P. 3. Conocardium. Comiferous limestone, N. Y. 
P. 4. 

P. 5. Linioptera ? Hamilton grou}», N. Y. 
P. 6. Spirifer granulosity Conr. Hamilton group, N. Y. 
P. 7. Orthoceras crotalnm^ Hall. Hamilton group, N. Y. 
S. Pentamerus ohlongu.^. Hall. Clinton group, Rochester, N. Y. 
X. Astarte, Cretaceous. Locality.? 

Fossils without Labels or Tickets. 

Columnaria alveolafa (2 specimens). Black River limestone, N. Y. 
Bellerophon hilobatus Conr. Trenton limestone, N. Y. 
Raphistonia lenthmlare. Tn-nton limestone, N. Y. 
Orihis biforata Eich. Hudson River group, Ohio. 
Amhonychia rtidhitu. Hudson River group, N. Y. 
Cyrtolltes ornatus. Hudson River group, N. Y. 
'^ Pleurotomaria / perveffcstif. Hall. Medina sandstone, N. Y. 
Pentamenis oblongus var. Niagara group, Iowa. 
Car yocr inns ornati/s, Hall (2 specimens). Niagara group, Look- 
port, N. Y. 

Spirifer Ntagarensis, Hall. Niagara group. 
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HalysUea catenitkUa. Niagara group, N. T. 

Epsomites. Niagara group, N. Y. 

Spirifer macropleura^ Conrad. Lower Helderberg group, J^^. Y. 

Meristella kevis. Hall. Lower Helderberg group, N. Y. 

Xeperditia alta, Conrad. Lower Helderberg group, N. Y. 

J^entamerus galeatus, Dal. Lower Helderberg group, N. Y. 

Spirifer arenosus, Cour. Oriskany sandstone, N. Y. 

S. arrectuSy Hall (2 specimens). Oriskany sandstone, N. Y. 

Henssekeria ovoideSy Hall (3 specimens). Oriskany sandstone, N. Y. 

Ji. ovaliSy Hall. Oriskany sandstone, N. Y. 

JEcUonia pecidiariSy Hall (2 specimens). Oriskany sandstone, N. Y. 

Orthoceras, Schoharie grit, N. Y. 

Atrypa reticularis (19 specimens). Comiferous limestone, N. Y. 

One lot corals (15 specimens). Comiferous limestone, N. Y. 

Athyria spiriferoidea Eaton (34 specimens). Hamilton group. 

Western N. Y. 
One misc. lot brachiopods (16 specimens). Hamilton group. Western 

N. Y. 
Qrammyeia alveata. Hamilton group, Western N. Y. 
Cimitaria recurva, Hamilton group. Western, N. Y. 
Limoptera mucroptera (2 specimens). Hamilton group. Western 

N. Y. 
One lot corals (10 specimens). Hamilton group. Western N. Y. 
Misc. brachiopods (4 specimens). Chemung group, N. Y. 
One lot Tertiary fossils. Locality ? 
One lot carboniferous plants from Carbondale, Pittston, Plymouth, 

etc., Penna. (68 specimens). 
One lot carboniferous plants from Morgan county, Virginia. 
PaloBoniscuSy Trias. Turner's Falls, Mass. 
Skeleton of fish (2 specimens). Solenhofen, Germany. 
lavosites, Niagara limestone, N. Y. 
* Orthocerae arcuoliratuniy Hall. Trenton limestone, Wiscongin. 



Report of the Assistant Palaeontologist. 



Albany, New York, September 30, 1891. 

Jahss Hall, LL. D., StcUe Oeologist 

Sir. — Early in the present year I received instructions to 
devote my time as far as possible to the requirements of the 
Palaeontology of New York ; as a necessary consequence museum 
work among the palaeontological collections has progressed but 
little during the past year. The mounting of the crustacean 
collection has been advanced beyond its condition at date of last 
report, but still lacks considerably of completion. Important 
additions have, however, been made to the collections, and of 
these a list is communicated with this report. Opportunity f«*r 
field work has been curtailed by the heavy expenditure connected 
with the geological investigations carried on at the Livonia salt 
shaft, which has been borne entirely by this department. We 
have received from Mr. D. D. Luther, who has conducted these 
investigations, one shipment of specimens, consisting of nineteen 
boxes and one barrel of fossils, mostly from the upper layers of 
the Hamilton shales, and a second lot of nine boxes from the 
middle part of this fonnation. At the time Mr. Luther began 
his work in May last, the excavation of the shaft had proceeded 
to a depth of about 350 feet ; of this thickness about Vlb feet 
pertained to the Hamilton shales, the rock section from 225 feet 
upward being wholly in the Genesee shales. The latter have 
furnished but the few, common speries of the dark shales, the 
styliola limesioiie layer, which appears in the sections further ta 
the east, being here represented by a few isolated concretions of 
small size. The fossils of the upper Hamilton shales collected 
from the dump of the shaft, representing the section from 
225-350 feet, have been examined and identified by me, and a 
list of these with the other fossils of this series of formations will 
be submitted when a final report on this interesting section shall 
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be rendered. The material thus far examined has been found 
very rich in trilobites, linguloids and lamellibranchs ; the lingu- 
loids especially being remarkable for their diversity of form and 
beauty of preservation. 

Late in the autumn of last year Mr. Jacob Van Deloo made 
some collections of fossils from the Chazy limestone at Eeese- 
ville, and in September of this year he, with Mr. Martin Sheehy, 
collected considerable valuable material from the interesting 
Oriskany fauna on Becraf t's Mountain, near Hudson, discovered 
last year by Dr. C. E. Beecher of New Haven. 

About a year ago I began the preparation of a series of lists 
of the type and illustrated specimens of fossils belonging to the 
Museum collections. The lists heretofore published have been 
fragmentary and scattered; it lias been my purpose to bring 
together in a zoological arrangement an enumeration, complete 
to date, of these important specimens, with citations to the pub- 
lications in which they have been figured. I transmit herewith 
the first installment of this catalogue, viz., Part I, Crustacea. 

The work done on the Palaeontology of New York, vol. VIII, 
parts 1 and 2, is fully recounted in your own report. 

I am, sir, very respectfully yours. 

J. M. CLARKE, 

Assistant Palwontologist 
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PREFATORY NOTE. 



The fundamental arrangement in this list is a zoological one; 
the mjbordinate aiTangement of s])erioa uDxier genera Ib cihron- 
ological. The combinations of generic and specific namey are 
those adopt-ed in the work wheiv tlie si)ecies have been most fully 
discuHeed and illu8trate<l. For the classification of the genera, 
however, the w liter is alone n^sponsible. The collect ione of the 
Museum include a considerable number of reproductions in planter- 
of-paris^ gutta-percha and sulphur, of original specimens, and 
the.se are, for convenience of refcn'ence, include<l in the li!?t, but 
the citations of these are marked with, an asterisk (*) in the 
margin of the page. The actual original specimens, including 
those used for the first illustration of the species, are indicated 
by having the reference to the illustration in heavy-face type. 
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Family LEPERDITIDiE. 

Genus LEPERDITIA, BouaxQt. 1851. 

Leper ditia Hudsonicay Hall. 1859. 
PaUeontology of New York, vol. iii, p. 875. 

irterly Journal of the Geological Society, vol. xlvi, pL 1, figs. 6, 
c. 
v^er Helderberg group (Shaly limestone). Becraft's Mountain, 

Leperditia cUtay Conrad (sp.). 1843. 
anuxem's Report on the Third Oeological District of New York, p. 112. 
irterly Journal of the Greological Society, vol. xlvi, pi. 1, figs. 6, 

v^er Helderberg group (Tentaculite limestone). Herkimer county. 

Genus BETKICHIA, McCoy. 1844. 

Beyrichia trisulccUay Hall. 1859. 
Palaeontology of New York, vol. iii, p. 881. 

irterly Journal of the Greological Society, vol. xlvi, pi. 1, fig. 2. 
ver Helderberg group (Tentaculite limestone). Herkimer county, 

J. Oebhard purchase, 

Beyrichia grantUatay Hall. 1859. 
Palaeontology of New York, vol. iii, p. 877. 

irterly Journal of the Geological Society, vol. xlvi, pi. 1, fig. 8. 
v^er Helderberg group (Pentamerus limestone). Schoharie county 

«/] Gebhard purchase. 

Beyrichia ocw/tna. Hall. 1859. 
Palaeontology of New York, vol. iii, p. 878. 

m 

irterly Journal of the Greological Society, vol. xlvi, pi. 1, fig. 4. 
ver Helderberg group (Pentamerus limestone). Schoharie county, 

J. Qebhard purchate. 
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JBeyrichia paramtica 'RaM, (sp.). 1869. 

PalaBontology of New York, vol. iii, p. 876. 

Quarterly Journal of the Geological Society, vol. xlvi, p. 17, fig. 1. 
Iwower Helderberg group (Tentaculite limestone). Herkimer county, 
N. Y. J, Gcbhard purchase. 

Beyrichia Clarkh', Jones. 1890. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 17, fig. 2. 
Lower Helderberg group (Tentaculite limestone). Herkimer county, 
N. Y. *7. Gtbhard purchase. 

Jieyrichia suhquadrata^ Jones. 1890. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 637, pi. xx, 

fig. 4. 

Corniferous limestone (drift). Cauaudaigua, N. Y. 

J. M, Clarke purchase, 

Beyrichia Khedeniy McCoy, var. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 638, pi. 21, 

fig. la, b. 

Corniferous limestone (drift). Canandaigua, N. Y. 

fL M, Clarke purchase. 

Beyrichia Kohnodini, Jones. 1800. 

Quarterly Journal of the Geological Society, vol. xlvi, p. 638, pi. 30, 
fig. 6. 

Hamilton group. Clarke county, Indiana. 

J. M. Clarke purchase, 

OenuB PBIMITIA, Jones and HoU, 1865. 

IVimitia Clarkii, Jones. 1890. 

Quarterly Journal of the Geological Society, vol. xlvi, p. 636, pi. 21, 

fig. 11. 

Corniferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase. 

OenuB KLCEDENIA, Jones and Holl. 1886. 
Kkedenia liotaia^ Hall (sp.), var. ventricosay Hall. 1869. 
Palaeontology of New York, vol. iii, p. 380. 
Quarterly Journal of the Geological Society, vol. xlvi, p. 14, pi. 1, 

figs. 1, a, b. 
Lower Helderberg group (Shaly limestone). Herkimer county, N. Y. 

. c/[ Gehhard purchase. 
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Gentis BOLLIA, Jones and Holl. 1886. 

Bollia bilobaiay Jones. 1890. 

arterly Journal of the Geological Society, vol. xlvi, p. 640, pi. 20, 

2. 

rniferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase, 

Ghenus MOOBEA, Jones and Kirby. 
Moorea Kirhyi^ Jones. 1890. 

arterly Journal of the Geological Society, vol. xlvi, p. 642, pi. 20, 

, a, b. 

rniferous limestone (drift). Canandaigua, N. Y. 

J, M. Clarke purchase, 

Genus OCTONABIA, Jones. 
Octonaria Linnaresoniy Jones. 1890. 

arterly Journal of the Geological Society, vol. xlvi, p. 641, pi. 20, 

, a, b. 

milton group. Clarke county, Indiana. 

J. M, Clarke purchase. 

Genus EUBYOHILIKA, XTlrich. 

Eurychilina reticulata^ Ulrich (Jones. 1890). 

arterly Journal of the Geological Society, vol. xlvi, p. 689, pi. 20. 

3, a, b. 

•niferous limestone (drift). Canandaigua, N. Y. 

J, M, Clarke purchase. 
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Family LEPADIDiE. 

Genus TTJBBILEPAB, Woodward. 1865. 
Tiirrilepas flexuosus^ HalL 1888. 

Palaeontology of New York, vol. vii, p. 215, pi. 36, fig. 1. 

Comiferous chert. Canandaigua, N. Y. 

J. M, Clarke purchcue. 

Turrilepas canceUatvSy Hall. 1888. 

Palaeontology of New York, vol. vii, p. 216, pi. 36, fig. 2. 

Comiferous chert. Canandaigua, N. Y. 

J, M. Clarke purchase, 

Turrilepas devonicuSy Clarke. 1882. 

American Journal of Science, vol. xxiv, p. 56, ^g, 1. 

Palaeontology of New York, vol. vii, 1888, pi. 36, ^g. 8. 

Hamilton group. Canandaigua, N. Y. 

J, M. Clarke purchase, 

Turrilepas squama^ Hall. 1888. 

Palaeontology of New York, vol. vii, p. 217, pi. 36, fig. 5. 

Palaeontology of New York, vol. vii, pi. 36, ^g, 6. 

Palaeontology of New York, vol. vii, pi. 36, fig. 7. 

Palaeontology of New York, vol. vii, pi. 36, fig. 8. 

Hamilton group. Canandaigua, N. Y. 

J. M, Clarke purchase 

Turril^as foliatuSy Hall. 1888. 

Palaeontology of New York, vol. vii, p. 218, pi. 36, fig. IB. 
Hamilton group. Canandaigua, N. Y. 

J. M, Clarke purchase 

Turrilepas nitidulusy HbXI, 1888. 

Palaeontology of New York, vol. vii, p. 218, pi. 36, fig. 4. 

Hamilton group. Canandaigua, N. Y. 

J, M. Clarke purchase 
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Turrilepas tenevy KslW. 1888. 

Palaeontologj of New York, vol. vii, p. 219. pi. 36, figs. 9, 10, 11, 

12, 13. 

Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Paleontology of New Yoik, vol. vii, pi. 36, fig. 14. 
Hamilton group, Canandaigua lake, N. Y. 

J. M. Clarke purchase. 

Turrilepas f Netoherryiy Whitfield. 1882. 
Annals N. Y. Academy of Sciences, vol. ii, no. 8, p. 217. 

*PaliBontology of New York, vol. vii, pi. ZQy %q} 17. 
♦Palaeontology of New York, vol. vii, pi. 36, fig. 19. 
Erie shale. Shefiield, Ohio. 

Genua STBOBILEPIS, Clarke. 1888. 

Strobilepis spinigera, Clarke. 1888. 

Palaeontology of New York, vol. vii, p. 2 12, pi. 36, figs. 20, 21, 22. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by C. A. White and C. Van DeloOy 1861. 

Familv BALANIDiE. 

Genua PAUEOCilEUSIA, Clarke. 1888. 

Palceocreiisia d^vanica, Clarke. 1888. 

Palaeontology of New York, vol. vii, p. 210, pi. 36, figs. 24, 25, 26. 
Corniferous limestone. LeRoy, N. Y. 

Collected b^y C. D. Walcott and C. Van Ueloo, 1878. 
1891. \^ 



T R I LO B I T A. 



Family NUTTAINIIDiE. 

Genus NUTTAINIA, EatoxL 1882. 
*Niifff/ini(i roncdntrfca^ Eaton. 1832. 

Monograph of tlie Trilobites of North America, p. 73. Cast No. 28. 
Trenton limestone. Near Waterford, N. Y. 

The Albany Institute donor. 

Family CALYMENIDiE. 

GhenuB CALTMENE, Brongniart. 1822. 
* Calymene callicephala, Green. 1832. 

Monograph of the Trilobites of North America, p. 30. Cast No. 8. 
Hudson River group. Locality said to be Hampton, V irginia. 

T/ie Albany Institute donor, 

*(C, Bhimenbachi [BronguiartJ Green). 

Monograph of the Trilobites of North America, p. 28. Cast No. 1. 
Trenton limestone. Trenton Falls, N. Y. 

The Albany Institute donor, 

Calyme7ie ramerata, Conrad. 1842. 

Journal Philadelphia Academy Natural Science, vol. viii, p. 278. 

Palaeontology of New York, vol. ii, 1862, pi. 78, fig. la. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

fl. Gehhard purchase. 

Palaeontology of New York, vol. ii, 1852, pi. 78, fig. lb. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

*/ Gebhard purchase. 

Palaeontology of New York, vol. ii, 1852, pi. 78, figs. Ic, le. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

J, Gebhard purchase. 
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CcUymene plcUt/s, Green. 1832. 

Monograph Trilobites of North America, p. 32. 

•atioiis of Devonian Fossils, 1876; Crustacea, pi. 1, ^g. 3; and 
ology of New York, vol. vii, 1888, pi. I ^g. 1. 
arie grit. Schoharie, N. Y. 

J. Gehhard purchase, 

ations of Devonian Fossils, IH76; Crustacea, pi. 1, tig. 2; and 
ology of New York, vol. vii, 1888, pi. 1, fig. 2. 
arie grit. Albany county, N. Y. 

•ations of Devonian Fossils, 1876; Crustacea, pi. 1, figs. 4, 7, 
i>ontology of New York, vol. vii, 1888, pi. figs. 3, 7. 
arie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

ations of Devonian Fossils, 1870; Crustacea, pi. 1, fig. 5; and 
ology of New York, vol. vii, 1888, pi. fig. 4. 
arie grit. Schoharie, N. Y. 

J. Gehhard purchase, 

ations of Devonian Fossils, 1876; Crustacea, pi. l,fig. 6; and 
ology of New York, vol. vii, 1888, pi. 1, fig. 5 
arie grit. Schoharie, N. Y. 

Collected hy C, Van Deloo. 1862. 

•ations of Devonian Fossils, 1876; Crustacea, pi. 1, ^g. 1; and 
ology of New York, vol. vii, 1888; j)l. 1, fig. 6. 
arie grit. Knox, N. Y. 

Collected hy 0. Va7i Deloo, 1862. 

•ations of Devonian Fossils, 1876; Crustacea, pi. 1, fig. 9; and 
ology of New York, vol. vii, IH88, pi. 1, fig. 8. 
arie grit. Schoharie county, N. Y. 

J. Gehh ard jmrch ase. 

ations of Devonian Fossils, 1876; Crustacea, pi. 1, fig. 8; and 
3logy of New York, vol. vii, 1888, pi. 1, fig. 9. 
arie grit. Schoharie coui»ty, N, Y. 
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Genus H0MAL0N0TU8, Koenifir. 1825. 

Hub-genus TBIMEBU8, Green, 1882. 

ITomalonotus delphinoc^haluSy Green. 1832. 

Monograph of the Trilobites of North America, p. 83, pi. 1, fig. 1 ; 

original of Cast No. 32. 

Niagara group. " In limestone. J^anks of Lake Ontario, Monroe 

county, N. Y." 

Tlie Albany InstUtOe donor. 

Monograph of the Trilobites of North America, p. 82; not figured. 
Niagara group. Western New York. 

7%6 Albany Institute donor. 

Palaeontology of New York, vol. ii, 1862, pi. 68, fig. 9. 
Niagara group. Lock port, N.' Y. 

Honialojiotiis Vanuxetni, Hall. 1860. 

Palaeontology of New York, vol. iii, p. 352, pi. 73, fig. 12. 
Lower Helderberg group. Schoharie, N. Y. 

J. Gebh^rd purc/iose. 

Palaeontology of New York, vol. vii, 1888, pi. 5b, figs. 1, 2. 
Lower Helderberg group. Kingston, N. Y. ■ 

L, Bevkr^ ^change. 

Homalonotus major y Whitfield. 1885. 

Bull. Amer. Mus. Nat. His. Vol. i, No. 6, p. 193, pi. 22. 

Palaeontology of New York, vol. vii, 1888, pi. 5a, fig. 1. 
(Oriskany sandstone). Bank of 4th Binnew^ater, Rosendale, N. Y. 

L, Bevier, exchange. 

8ubgenu8 DIPLEUBA, Green. 1882. 
Homalonotua DeKayi^ Green (sj).). 1832. 

Monograph of the Trilobites of North America, p. 80, not figured. 
Hamilton group. Madison county, N. Y. 

The Albany Institute dotior. 

(*) {Nuttainia sparsa, Eaton.) 

Geological Text-book, 2nd ed., 1832, p. 34. 

Monograph of the Trilobites of North America, p. 89, Cast No. 86. 

Hamilton group. Coeymans, N. Y. 

The Albany IjistitiUe donor. 
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(*) Monograph of the Trilobites of North America, p. 79, Cast No. 3 1 . 
Hamilton group. Northumberland, Pa. (?) 

The Albany Institute donor. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 1; and 
PaljBontology of New York, vol. vii, 1888, pi. 2, fig. 1. 
Hamilton group. Madison county, N. Y. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 2; and 
Palaeontology of New York, vol. vii, 1888, pi. 2, fig. 2. 

Hamilton group. Ladd's quarry near Sherburne, Chenango county, 
N. Y. . 

J, Gebhard purohaae. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 6; and 
Palaeontology of New York, vol. vii, 1888, pi. 2, fig. 6. 
Hamilton group. Madison or Otsego county, N. Y. 

J, Gebhard purchase, 

Dlustrations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 7; and 
Palaeontolgy of New York, vol. vii, 1888, pi. 2, fig. 7. 
Hamilton group. Madison county, N. Y. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 2, figs. 8, 9; 

and Palaeontology of New York, vol. vii, 1888, pi. 2, figs. 8, 9. 

Hamilton group. Madison county, N. Y. 

J, Oebhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 11; and 
Palaeontology of New York, vol. vii, 1888, pi. 2, fig. 11. 
Hamilton group. Darien, N. Y. 

Collected by C. A. White and C, Van DdoOy 1860. 

Illusf rations of Devonian Fossils, 1876; Crustacea, pi. 2, fig. 12; and 

Palffiontology of New York, vol. vii, 1888, pi. 2, fig. 12. 

Hamilton group. Cazenovia, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 3, fig. 1; and 
Palaeontology of New York, vol. vii, 1888, pi. 3, ^g, 1. 
Hamilton group. Bellona, N. Y. 

Collected by C, A, White afid C, Van BeloOy 1860. 
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Illustrations of Devonian Fossils, 1876; Crustacea, pi. 3, fif^. 2; and 

Palaeontology of New York, vol. vii, 1888, pi. 3, fig. 2 

Hamilton group. NearLeonardsville, N. Y. 

«/. Gebhard purc/iase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 8, fig. 3; and 

Palaeontology of New York, vol. vii, 1888, pi. 3, fig. 3. 

Hamilton group. Madison county, N. Y. 

•7. Gebhard purchase. 

Illustratioi:S of Devonian FossiU, 1876; Crustacea, pi. 3, fig. 4; aod 
Palajontology of New York, vol. vii. 1888, pi. 3, fig. 4. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected hi/ C. A. White and 0. Van DeloOy 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 3, fig. 6; and 

Palaeontology of New York, vol. vii, 1888, j)l. 3, fig. 5. 

Hamilton group. Madison county, N. Y. 

•/". Gehhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 4, figs. 3,4, 

5; and Palaiontology of New York, vol. vii, 1888, pi. 4, figs 1, 2, 3. 

Hamilton group. Madison county, N. Y. 

J. Gehhard purchase. 

Paleontology of New York, vol. vii, 1888, j)l. 4, fig. 6. 
Hamilton group. Canandaigua Lake, N. Y. 

J, M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 4, fig. 7. 
Hamilton group. Canandaigua Lake. N. Y. 

J. M. Clarke purchase. 

Palaentology of New York, vol. vii, 1888, pi. 5, fig. 1. 
Hamilton group. IVatt's Falls, N. Y. 

Collected by C. Va?i Deloo and IL IT. iSmithy 1878. 

Paheontology of New York, vol. vii, 1888, pi. 5, tigs. 2, 3. 
Hamilton group. Canandaigua Lake, N. Y. 

./. M. Clarke purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 5, tigs. 10, 9, 

and Palaeontology of New York, vol. vii, 1888, pi. 5, tigs. 12, 13. 

Hamilton group. Hamilton, N. Y. 

Collected by James Hally 1862. 
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Family ASAPHIDiE. 

Genus BXXMASTXTS, Murchison. 

IU(jenii8 loxus, Hall. 1867. 

Twentieth Ann. Rept. N. Y. State Cab. Nat Hist., p. 878. 

enth Annual Report of the Department of Geology and Natural 
y (Indiana), 1^82, j)l. 33, fig. 13. 
^ara group. Waldron, Indiana. 

Collected by C, D, WalcoU and C. Van Deloo, 1878. 

'entb Annual Report of the Department of Greology and Natural 
y (Indiana) 1882, pi. :i3, fig. 14. 
jara group. Waldron, Indiana. 

Collected bj/ C. 2>. WalcoU and C, Van Deloo^ 1878. 

lUfjemis arcturuSy Hall. 1847. 

?ontology of New York, vol. i, p. 23, \A. iv bis., fig. 12. 
zy limestone. Chazy, N, Y. 

Geological Survey Collection, 

GenuB BATHTTJBTJS, Billings. 1865. 

BathyuTuS extans^ Hall. 1847. 

3ontology of New York, vol. i, p. 228, pi. Ix, figs. 2, a, b. 
seve limestone. Watertown, N. Y. 

J. Gebhard purchase. 

Ghenus ASAPHTJS, Brongniart. 1892. 

Asaphus obtusus, Hall. 1847. 

eontology of New York, vol. i, p. 24, j)l. iv bis., fig. 14. 
zv limestone. Chazv, N. Y. 

Geological Survey Collection, 

Asaphus canalis (Conrad), Hall. 1847. 

eontology of New York, vol. i, p. 26, pi. iv bis., fig. 17. 

zy limestone. Chazy, N. Y. 

Geological Survey Collection, 

eontology of New York, vol. i, pi. iv bis., fig 19. 

zy limestone. Chazy, N. Y. 

Geological Survey Collection. 
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Illustrations of Devonian Fossils, 1876; Crustacea, pi. 6, fig. 18; 
and Palaeontolog}'^ of New York, vol. vii, 1888, pi. 6, fig. 26. 
Schoharie grit. Sclioharie, N. Y. 

Collected by C. Van Ddoo^ 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, pL 6, fig. 16; 
and Palieontology of New York, vol. vii, 1888, pi. 6, fig. 27. 
Schoharie grit. Near Clarksville, N. Y. 

ColUotedhy C. Van Deloo, 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 6, fig. 18; 
and Paheontology of New York, vol. vii, 1888, pi. 6, fig. 28. 
Corniferous limestone. Near Clarence, N. Y. 

Collected by It P. Whitfield and C. Van Ddoo, 1860. 

Blustrations of Devonian Fossils, 1870; Crustacea, pi. 6, fig. 17; 
and Palaeontology of New York, vol. vii, 1888, pi. 6, fig. 29. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo, 1861. 

(*) Paheontology of New York, vol. vii, 1888, pi. 8a, figs. 1, 2. 
Schoharie grit. Albany county, N. Y. 

Paleontology of New York, vol. vii, 1888, pi. 8a, fig. 3. 

Schoharie grit. Knox, N. Y. 

Collected by C, Van Deloo, 1862. 

Palieontolgy of New York, vol. vii, 1888, pi. 8a, fig. 4. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo, 1862. 

I 

Phacoptt vristaUi var. plpa^ Hall. 1 888. 

Paheontology of New York, vol. vii, 1888, p. 18, pi. 8a, fig. 5. 
Corniferous limestone. LeRoy, N. Y. 

Collected by J, M, ClarkCy 1885. 

Palaeontology of New York, 1888, pi. 8a, fig. 9, 
Corniferous limestone. Canandaigua, N. Y. 

J, M, Clarke purchase, 

(*) Paheontology of New York, vol. vii, plate 8a, fig. 10. 
Corniferous limestone. North Cayuga, Ontario. 
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PalfiBontology of New York, vol. vii, pi. 8a, figs. 11, 12. 
Corniferous limestone. Walpole, Ontario. 

Collected by C, D. Walcott, 1878. 

Palaeontology of New York, vol. vii, pi. 8a, fig. 14. 
Corniferous limestone. Lime Rock, near LeRoy, N. Y. 

Collected by J. M. Clarke^ 1885. 

Paleontology of New York, vol. vii, pi. 8a, iig. IB. 
Corniferous limestone . Canandaigua, N. Y . 

Collected by J, M, Clarke, 1886. 

Palaeontology of New York, vol. vii, pi. 8a, fig. 17. 
Oriskany sandstone. Cayuga, Ontario. 

Collected by C D, Walcott, 1878. 

Palaeontology of New York, vol. vii, pi. 8a, fig. 18. 
Corniferous limestone. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Journal of Morphology, vol. ii, 1888, pi. 21, fig. 31. 
Corniferous limestone. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Journal of Morphology, vol.' ii, 1888, pi. 21, figs. 25, 26. 
Corniferous limestone. Canandaigua, N. Y. 

J, M, Clarke purchase, 

PhOjCops bufo, Green. 1832. 

(*) Monograph of the Trilobites of North America, p. 41, Cast No. 10. 
Illustration of Devonian Fossils, 1876; Crustacea, pi. 8, figs. 24, 
26 ; and Paleontology of New York, vol. vii, 1888, pi. 8, figs. 26,26. 
Hamilton group. New Jersey. 

The Albany Tnstittite donor. 

Phacops rana. Green. 1832. 

Monograph of the Trilobites of North America, 1832, p. 42; originals 
of Casts Nos. 11 and 12. 
Hamilton group. Seneca, Ontario county, N. Y. 

The Albany Institute donor. 
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(*) ( Calynien^ macropJUhalma (Brongiiiart), Green= C, hufOy Oreen.) 

Monograph of the Trilobites of North America, 1832, pp. 39» 41, 
Cast No. 9. 

Hamilton group. Locality ? 

The Albany Institute donor. 

Illustrations Devonian Fossils, 1876; Crustacea, pi. 7, fig. 1 ; and 
Palieontology of New York, vol. vii, 1888, pi. 7, fig. 1. 
Hamilton group. Geneseo, N. Y. 

Collected by 0. A. Whit^ mid C, Van Ddoo^ 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 7, fig. 6; 
and Palaeontology of New York, vol. vii, 1888, pi. 7, fig. 5. 
Hamilton group. Darien, N. Y. 

Collected hy C. A . White and C, Van BeloOy 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 7, fig. 9; 
and Palteontology of New York, vol. vii, 1888, pi. 7, fig. 6. 
Hamilton group. Geneseo, N. Y. 

Collected by C. A. White and C, Van Deloo, 1860. 

Illustrations of Devonian" Fossils, 1876; C.-rustacea, pi. 7, figs. 6, 7; 
and Palajontology of New York, vol. vii, 1888, pi. 7, figs. 7, 8. 
Hamilton group . Canandaigua Lake, N. Y. 

Collected by Jt. P. Whitfield and C. Van Deho, 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 7, fig. 8; and 
Pala?ontology of New York, vol. vii, 1888, pi. 7, fig. 9. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by K P. Whitfield a7id C. Van Deloo^ 1862. 

Illustrations of Dctvonian Fossils, 1876; Crustacea, pi. 7, figs. 10, 
11 and Palii'ontolo.t^fy of New York, vol. vii, 1888, pi. 7, figs. 10, 11. 
Hamilton grouj). Canandaigua Lake. 

Collected by R, P. Whitfield and C. Van Deloo^ 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 8, fig. 10; 
and Palaeontology of New York, vol. vii, 1888, pi. 8, fig. 11. 
Hamilton group. Darien, N. V. 

Collected by C. A, White and C. Van JJeloo, 1860. 
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Elustrations of Devonian Fossils, 1876; Crustacea, pi. 8, fig. 12; 
and Palaeontology of New York, vol. vii, 1888, pi. 8, fig. 13. 
Hamilton group. Geneseo, N. Y. 

Collected by C, A. White atid (7. Van Deloo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 8, fig.' 14; 
and Palaeontology of New York, vol. vii, 1888, pi. 8, fig. 15. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by C, A. White and C. Van JJeloo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacfa, pi. 8, figs. 15, 
16; and Palaeontology of New York, vol. vii, 188?, pi. 8, figs. 16, 17. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by R, P. Whitfield aiid C, Van Deloo, 1858. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, ^y^. 21. 
Hamilton group. Eighteen- mile Creek, N. Y. 

F, A, RandaU purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, tig. 22. 
Hamilton group. Darien, N. Y. 

Collected by C. A. White and c". Van Deloo, 1860. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, fig. 28. 
Hamilton group. Canandaigua Lake, N. Y. 

J, M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1 888, pi. 8a, fi^, 29. 
Hamilton group. Canandaigua Lake, N. Y. 

J. M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, 1\ir. 30. 
Hamilton group. Fultonham, N. Y. 

Collected by W 3L Gabb, IS51. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, fig. 31. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by C A. White and C, Van Deloo, 1860. 

Palaeontology of New York, vol. vii, 1888, pi. 8a, fig. 32. 
Hamilton group. Canandaigua, N. Y. 

J, M. Clarice purchase. 
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PalaBontology of New York, vol. vii, 1888, pi. 8a, fig. 33. 
Hamilton group. Oanandaigua, N. Y. 

J. M. Clarke purclicut. 

Journal of Morj)liology, vol. ii, 1888, pi. 21, lig. 8. 
Hamilton group. Canandaigua Lake, N. Y. 

•/. J/. Clarke purchase. 

Journal of Morphology, vol. ii. 1888, i)l. 21, iig. 9. 
Hamilton group. Centerfield, N. Y. 

f/. J/. Clarke purchase. 

Journal of Morphology, V(»l. ii, 1888, pi. 21, fiof. 10. 
Hamilton group. Canandaigua Lake, N. ^'. 

•/. M. Clarke purchase. 

Journal of Morphology, vol. ii, 1888, pi. 21, fig. 15. 
Hamilton group. Canandaigua Lake, N. Y. 

J. j\I, Clarke purchase. 

Journal of Morphology, vol. ii, lH88, pi. 21, tig. 17. 
Hamilton grouj). Canandaigua Lake, N. Y. 

J. iV. Clarke purchase. 

Journal of Morjdiology, vol. ii, 188H, j>l. 21, fig. 19. 
Hamilton grou]>. C-anandaigua Lake, N. Y. 

•/. M. Clarke jyurchase. 

Journal of Moqdiology, vol. ii, 18S8, pi. 21, 1\g. 20. 

Hamilt^jn group. Centerfield, N. Y. 

./. J/. Clarke jnirchase. 

Journal of Morphology, vol. ii, 1888, pi. 21, fig. 21. 
Hamilton grou}). Canandaigua Lake, N. Y. 

J. M. (Hark^ purch^tite. 

Journal of Morphology, vol. ii, 1888, pi. 21, fig. 80. 
Hamilton group. Canandaigua Lake, N. Y . 

J. M. (Jlarke ptsrchase. 

Phacops t/ncej/jfi, Clarke. 1 890. 

As Trilobitas do Grez de Erere e Maecurfi, Estado do Para, Brazil, 
ji. 16, j)l. 1, ag. 3. 

Corniferoiis limestone. Cayuga, Ontario. 

Collected by C. I). Walcott, 1878. 
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Genus ODONTOCHILE, Oorda. 1847. 

Dalmanites vigilans, Hall. 1 86 1 . 

Rept. Progress. (Jeol. Surv, Wisconsin, p. 57. 

Eleventh Annual Rej)ort of the Department of Geology and Natural 
History (Indiana), 1882, pi. 83, fig. 9. 
Niagara group. Waldron, Indiana. 

Collected by C. D, WalcoU and C, Van Deloo, 1878. 

Dalmanites limiUurus^ Green. 1832. 

{Asaphfis Wetherilliy Green.) 

Monograph of the Trilobitos of North America, p. 57; original of 
Cast No. 20. 

Niagara limestone. Rochester, N. Y. 

The Allfa?ii/ Institute dc/nor. 

{Asaphiis pleurapti/ic, Green.) 

Monograph of the Trilobites of North America, p. 56 ; not figured. 
Niagara limestone. Grenesee River, N. Y. 

77ie Albany Institute donor. 

Dalmanites plettroptyx, Green (sp.) 1832. 

Monograph of the Trilobites of North America, p. 55; original of 
cast No. 1 8. 

Lower Helderberg group. Schoharie, N . Y . 

T/ie Albany Institute do7ior. 

Palaeontology of New York, vol. iii, 1859; pi. 74, fig. 6. 
Lower Helderberg group (Shaly limestone). Sclioharie, N. Y. 

•/. Gebhard purchase. 

Palaeontology of New York, vol. iii, 1K59, pi. 74, iig. 7. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

•/. Gebhard purchase. 

Palaeontology of New York, vol. vii, 18^8, pi. 11a, fig. 1. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N. Y. 

•/. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1883, pi. llii, fig. 3. 
Comiferous limestone. Lhne Rock, near LeRoy, N. Y. 

Ward and Hi/weU purchase. 
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D(tlrfi.anites mlcrurus^ Green (sp.). 1832. 

Monogra})li of the Trilol)ites of North America, p. 56, fig. 3 ; 
original of Cast No. 19. 

Lower Helderberg group. The Helderberg, N. Y. 

The Albany FftMittite doner. 

Paheontology of New York, vol. iii, pi. 74, iigH. 1, 2. ( IkUmania 
pleuroptyx,) 

Lower HeUlerherg group (Shaly limestone). Schoharie, N. Y. 

J. Gebhard purchase. 

Paheout()logy of New York, vol. iii, text, p. 359, woodcut. 
Lower Helderberg groujj (Shaly limestone). Schoharie, N. Y. 

J, Gebhard ptirch(Me. 

Dalmajtites ffldbratiuf. Green. 1832. 

(*) Monograph of the Trilobites of North America, \r. 52, Cast No. 17. 
Horizon uncertain. Locality said to be Ripley, Ohio. 

77iti Albany Institute donor, 

Dalmanites Meeki, Walcott. 1884. 
Pal. Eureka Dist., p. 207, pi. 17, figs. 5, a, b. 

(*) Paheontology of New York, vol. vii, pi. 11a, fig. 28. 
Lower Devonian. Eureka District, Nevada. 

(*) Paheontology of New York, vol. vii, pi. 11a, figs. 29, 30. 
Lower Devonian. Eureka District, Nevada. 

DtUnuutiteH c:mcinnu8y Hall. 1876. 

Illustrati(ms of Devonian Fr>ssils, 1876 ; Crustacea, pi. 10, fig. 3; 

and Paheontology of New York, vol. vii, 1838, pi. 11a, fig. 9. 

Schoharie grit. Schoharie, N. Y. 

J. Gebhard purcJiase. 

Illustrations of Devonian Fossils, 1876 ; Crustacea, pi. 10, figs. 4, 

6 ; Paheontology of New York, vol. vii, pi. Ha, figs. 10, 11. 

Schoharie grit. Schoharie,N. Y. 

J. Gebhard purc/iase. 

Dalmanites ifha*'Opty,r, Hall. 1888. 

Paheontology of New York, vol. vii, 1888, p. 31, pi. 11a, figs. 
23, 24. 

Upper Helderberg group. North Cayuga, Ontario. 

Collected by J. Be Gew^ 1866. 
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PalsBontology of New York, vol. vii, pi. 11a, fig. 26. 
Upper Helderberg group. North Cayuga, Ontario. 

Collected by J. De Cew, 1866. 

DcUmanites anchiops, Green (sp.). 1832. 
Monog. Tril. North Amer. p. 85. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 9, figs. 3, 4, 
and Palaeontology of New York, vol. vii, 1888, pi. 9, figs. 2, 3. 
Schoharie grit. Schoharie, N. Y. 

*/. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 9, figs. 5, 6, 
9 ; and Palaeontology of New York, vol. vii, 1888, j)l. 9, figs. 4, 5, 6 ; 
pi. 10, fig. 4. 

Schoharie grit. Schoharie county, N. Y. 

J, Gebliard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 9, fig. 10 ; 
and Palaeontology of New York, vol. vii, 1888, pi. 9, fig. 12. 
Schoharie grit. Schoharie, N. Y. 

f/. Gehluird purcfuise. 

Illustrations of Devonian Fossils, 1876; Crustacea, }>1. 10, fig. 8 ; 
and Palaeontology of New York, vol. vii, 1888, pi. 10, fig. 5. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; C^rustacea, pi. 10, figs. 10, 
11 ; and Palaeontology of New York, vol. vii, 1888, pi. 10, figs. 8, 9. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 10, fig. 10. 
Schoharie grit. Knox, N. Y. 

Collected by C. Van Deloo, 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 10, ^g. 13, 
and Palaeontology of New York, vol. vii, 1888, pi. 10, fig. 12. 
Schoharie grit. Schoharie,N. Y. 

J, Gebhard purchase. 
1891. 11 
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Illustrations of Devonian Fossils. 1876; Crustacea, pi. 10, ^g, 14; 
and Paheontology of New York, vol. vii, 1888, pi. 10, fig. 13. 
Schoharie grit. Schoharie, N. Y. 

J. GehJiard purchase. 

Illustrations of Devonian Fossils, 1S76; Crustacea, pi. 9, iig. 12; 
Palaeontology of New York, vol. vii, 1888, pi. 9, fig. 13. 
Schoharie grit. Ulster county, N. Y. 

Dalittanites (inc/iiapfiy var. aD/xUtia^ Hall. 1861. 
Fifteenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 56. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 9, fig. 12; 
and Pal.i'ontology of Ncav York, vol. ii, 1H88, pi. 9, fig. 7. 
Schoharie grit. Schoharie, N. Y. 

•/. Gehhard purchase. 

Illustrations of Devonian Fossils, 1S76: Crustacea, pi. 9, fig. 7 ; and 
Palaeontology of New York, vol. vii, 1H88, pi. 9, fig. 8. 
Schoharie grit. Near C-larksville, N. Y. 

ColleHed hy (J, Van Deloo, 1 862. 

Illustrations of Devonian Fossils 187r; Crustacea, pi. 9, fig. 8 ; and 
PaIa?ontology of New York, vol. vii, 188H, ])1. 9, fig. 9. 
Schoharie grit. Schoharie, N. Y. 

•A Gebhard purchase, 

IhdtiKUtitea (UU'hlop,% var. HohrinuH^ Hall. 1888. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 9, fig. 11; 
and Pahi'ontology of New York, vol. vii, 1888, j). 62, pi. 9, fig. 11. 
Schoharie grit. Schoharie, N. Y. 

Colkrted hy C, Van Deloo, 1862. 

DalniiDutes imtcrop><^ llall. 1861. 
Descr. New Spec-ies Fossils, t'tc, j). 69. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 13, figs. 9, 10 ; 
and Paln*ontoh)gy <»f New York, vol. vii, 1S88, )>1. 11a, figs. 14, 15. 
Corniferons limestone. Schoharie, N. Y. 

J, Geb/iard purchase. 
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Dalmanitea erina^ Hall. 1861. 
Descr. New Species Fossils, etc. , p. 62. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 13, figs. 3, 4; 
and Palaeontology of New York, vol. vii, 1888, pi. 11a, figs. 16, 17. 
Comiferous limestone. Clarence, N. Y. 

PaliBontology of New York, vol. vii, 1888, pi. 11a, fig. 18. 
Comiferous limestone. Boulder in town of Naples, N. Y. 

J. M, Clarke purchase, 

Dalmanitea Calypso^ Hall. 1861. 
Descr. New Species Fossils, etc., p. 61. 

(*) Palieontology of New York, vol. vii, 1888, pi. Ila, figs. 19, 20. 
Comiferous limestone. Sandusky, Ohio. 

Genus PBOBOLIXJM, CEhlert. 1800. 
Dalmanites tridens, Hall. 1859. 

Palaeontology of New York, vol. iii, 1859, p. 361, pi. 76, fig. 3. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. iii, 1859, pi. 75, fig. 4. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J Gehhard purchase. 

Palaeontology of New York, vol. iii, 1859, pi. 75, fig, 5. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. iii, 1869, pi. 76, fig. 6. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J, Gehhard^ purchase, 

Dalmanites nas^utus, Conrad (sp.). 1841. 
Ann. Rept. Pal. Dept. N. Y., p. 48. 

Palaeontology of New York, vol. iii, 1859, pi. 75, fig. 2. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J. Gebhardy purchase. 
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Palaeontology of New York, vol. iii, 1859, pi. 76, fig. 1. 
Lower Helderberg group (Shaly limestone). Sohobarie, N. Y. 

J, Gebhard^ pwrchoH. 

Palaeontology of New York, vol. iii, 1869, pi. 76, fig. 2. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

»/. Gebhard^ purchiut. 

Palaeontology of New York, vol. iii, 1859, pi. 76, ^^, 3. 
Lower Helderberg groujj (Shaly limestone). Schoharie, N. Y. 

J. Gebhard^ purchn%t. 

Palaeontology of New York, vol. iii, 1859, pi. 76, figs. 4, 5, 6. 
Lower Helderberg group (Shaly limostone). Sclioharie, N. Y. 

J, Gehhardy purchase. 

Paleontology of New York, vol. iii, 1S59, pi. 76, figs. 7, 8. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y, 

J. GebJiard purchase, 

GenuB ODONTOGEPHALUS. Conrad. 1840. 

iMdmanites Adetumcs, Eaton («p.). 1832. 

Geol. Text-book, p. 81, pi. 1, fig. 1 

Paljeont<:)logy of New York, vol. vii, 18S8, pi. lib, fig. 15. 
Corniferous limestone. Schoharie, N. V. 

f/. Gchhard purchase, 

Paheontology of New York, vol. vii, 188S, jil. lib, figs. 16, 17. 
CorniferouH limest(»ne. C'anandaigua, N. Y. 

Coll&^Udby J, 31, Clarke, 1886. 

Paheontology of New York, vol. ii, 1888, pi. lib, fig. 18. 
Corniferous limestone. Phelps, N. Y. 

Collected hij J, JA Clarke, 1885. 

Pala'(mtology of New York, vol. vii, 1888, pi. lib. fig. 19. 
Corniferous limestone. Canandaigua, N. Y. 

Collected hy J, M, Clarke^ 1885. 

Paheontology of New York, vol. vii, 1888, jil. lib, ?ig. 21. 
Corniferous limestone. Sehoharie, N. Y. 

J, Gebhard }>itrchase. 
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PalaaoDtology of New York, vol. vii, 1888, pi. 12, figs. 6, 6. 
Comiferous limestone. Canandaigua, N. Y. 

J, M, Clarke pwKchaae, 

Palaeontology of New York, voL vii, 1888, pi. 12, fig. 7. 
Corniferous limestone. Canandaigiia, N. Y. 

Collected by J. M, Clarke^ 1885. 

Illustrations of Devonian Fossilp, 1876; Crustacea, pi. 12, figs. 12, 

13 ; and Palfleontology of New York, vol. vii, 1888, pi. 12, figs. 8, 9. 

Comiferous limessone. Schoharie, N. Y. 

•/. Oehh>ard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 12, figs. 1, 

2 ; and Palaeontology of New York, vol. vii, 1888, pi. 12, tigs. 10, 11. 

Comiferous limestone. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 12, ^g, 12. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. 

Collected by J, M, Clarke^ 1885. 

Dalmanitee ^geria, Hall. 1861. 
Descr. New Species Fossils, etc., p. 57. 

PalfiBontology of New York, vol. vii, 1888, pi. lib, fig. 6. 
Comiferous limestone. Williamsville, N. Y. 

Collected by J, M. Clarke^ 1885, 

Palaeontology of New York. vol. vii, 1888, pi. lib, fig. 10. 
Comiferous limestone. Clarence, N. Y. 

Collected by J, M, Clarke, 1885. 

Palaeontology of New York, vol. vii, 1888, pi. lib, fig. 11. 
Comiferous limestone. Clarence, N. Y. 

Collected by J. M. Clarke^ 1885. 

Dalmanites bifidiMy Hall. 1861. 
Descr. New Species Fossils, p. 63. 

Palaeontology of New York, vol. vii, 1888, pi. lib, figs. 2, 3. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. 

Collected by J. M. Clarke^ 1886. 



86 Report of the State Geologist. 

Paleontology of New York, vol. vii, 1888, plate lib, figs. 24, 26. 
CorniferouR limoHtone. Lime Rock, near Le Roy, N. Y. 

Collected by J, M, Clarke^ 1886. 

Genus CO&YOBPHALUS, Hall. 1888. 
Dalmanites pygtnfeus, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p, 56, pi. 11, figs. 6, 6. 
Oomiforoua lime8t^>ne. C-anandaigua, N. Y. 

J. M, Clarke purchctse. 

Palaeontology of New York, vol. vii, 1888, pi. 11, figs. 7, 8. 
C-orniferous limestone. C'anandaigua, N. Y. 

J, M, Clarke purchase. 

Dalmanites detitatua^ Barrett. 1876. 
Amer. Joum. Science, vol. ii, 8d ser. , p. 200. 

Palaeontology of New York, vol. vii, 1888, pi. 11a, fig. 6. 
Tjower Helderberg group. Port Jervis, N. Y. 

Collected by J, W. IfaU, 1877. 

Palaeontology of New York, vol. vii. 1888, pi. 11a, fig. 6. 
Lower Helderberg groiij). Port Jervis, N. Y. 

Collected by J, W, HaU, 1877. 

OenuB CBYPH.SXTS, Green. 1887. 

Dalnianites Boothi, Green (sp.). 1837. 

Amer. Joum. Science, vol. 88, p. 848. 

( ? Calymene micropSy Green. 1832.) 

(*) Monograph of the Trilobites of North America, page 34, Cast 
No. 6. 
Said to be from a black limestone at Ripley, Ohio. 

The Albany Institute donor. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 16, figs. 1, 
3; and Palaeontology of New York, vol. vii, 1888, pi. 16, figs. 1, 2, 
pi. 16a, fig. 8 . 

Hamilton grouj). Canandaigua Lake, N. Y. 

Collected hy C. A. White and C. Van Deloo^ 1860. 

Illustrations of Devonian Fossils, 1876; (-rustacea, pi. 16, l^g. 5; 
and Palaeontology of New York, pi. 16, fig, 3 . 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by (7. A. White and C. Van Deloo, 1860. 
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niustrations of Devonian Fossils, 1876; Crustacea, pi. 16, fig. 6; 
and Paloeontology of New York, vol. vii, 1888, pi. 16, fig. 4. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by Ci A. White and C. Van Ddoo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 16, fig. 14; 
and Palaeontology of New York, vol. vii, 1888, pi. 16a, ^g, 4. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by C, A. White and C, Van Deloo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 10, fig. 11; 
and Palaeontology of New York, vol. vii, 1888, pi. 16a, fig. 5. 
Hamilton group. Geneseo, N. Y. 

Collected by C. A, White and C Van Delo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 16, fig. 10; 
and Palaeontology of New York, vol. vii, 1888, pi. 16a, fig. 6. 
Hamilton group. Geneseo, N. Y. 

(Jolkcted by C. A. White and C. Van Deloo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 16, fig 12; 
and Paleontology of New York, vol. vii, 1888, pi. 16a, fig. 7. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by C. A, White and C. Van Beloo, 1860. 

Dalmanites Boothi^ var. calliteleSy Green, (sp.). 1837. 
Amer. Journ. Science, vol. zxxii, p. 846. 

Palaeontology of New York, vol. vii, 1888, pi. 16, tig. 6; 16a, fig. 12. 

Hamilton group. Canandaigua, N. Y. 

J, M, Clarice purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 16, fi^, 6; pi. 16a, 
fig. 13. 

Hamilton group. Canandaigua, N. Y. 

•/. M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 16, ^^, 7; pi. 16a, 
fig. 14. 

Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 16, fig. 8. 

Hamilton group. Canandaig^ua, N. Y. 

J, M, Clarke purchase. 
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IllustratioDB of Devonian FoshUs, 1876; Crnstaoea, pi. 16, figs. 3, 4; 
and Palieontology of New York, pi. 16, figs. 9, 14, 16. 
Hamilton group. Canandaigua Lake, N. Y. 

(hUected by C. A, White and C. Van Deloo, 1860. 

Palaeontology of New York, vol. vii, 1888, pi. 16, fig. 10. 

Hamilton grouj*. Canandaigua, N. Y. 

J. M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, .pi. 16, figs. 11, 12. 

Hamilton group. Canandaigua, N. Y. 

Jl M. Clarke purcha^. 

Palaeontology of New York, vol. vii, 1888, pi. 16, fig. 13. 

Hamilton group. Canandaigua, N. Y. 

»/". M. Clarke purchase. 

Illustrations of Devonian Fossils, 1870; Crustacea, pi. 16, fig. 7; and 
Palneontology of New York, vol. vii, 1888, pi. 16, fig. 16. 
Hamilton group. (Canandaigua, N. Y. 

Collected by C. A. White and C. Van Deho^ 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 16, fig. 8; and 
Palji^ontology of New York, vol. vii, 1888, pi. 16, fig. 17. 
Hamilton group. Canandaigua, N. Y. 

Collected by (\ A, White and C. Van DeloOy 1860. 

Paleontology of New York, vol. vii, 1888, pi. 16, figs. 19, 20, 21. 
Hamilton group. Canandaigua, N. Y, 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 16, fig. 22. 
Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, pi. 16a, fig. 10. 
Tully limestom*. Goodwin's, Cayuga Lake, N. Y. 

Do7iated by S. G. WiUiatns. 

Palaeontology of New York, vol. vii, 1888, pi. 16a, fig. 16. 
Hamilton grouj). Hopewell, N. Y. 

J. M. Clarke purchase. 
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PalaBontology of New York, vol. vii, 1888, pi. 16a, fig. 16. 
Hamilton group. Canandaigua Lake, N. Y. 

J, M. Clarke purchase. 

Journal of Morphology, vol. ii, 1888, pi. 21, fig. 22. 

Hamilton group. Centerfield, N. Y. 

J. M. Clarke purchase, 

Dalmanitee camiSy Hall. 1888. 

PalsBontology of New York, vol. vii, 1888, p. 41, pi. 16a, fig. 1 . 
Upper Helderberg group. Cayuga, Ontario. 

Collected by C, B. Walcott, 1878. 

Genus CBTPHIKA, (Ehlert. 1890. 

Dalmafiites semdus, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 30, pi. 11a, fig. 12. 
Comiferous limestone. North Cayuga, Ontario. 

GenuB COBONTJBA, Hall, 1888. 

Dalmafiites emarginatus, Hall. 1876. 

DluBtrations of Devonian Fossils, 1876; Crustacea, pi. 10, fig. 2; and 

Palaeontology of New York, vol. vii, 1888, pi. Ua, fig. 7. 

Schoharie grit. Schoharie, N. Y. 

J, Gehhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 11a, fig. 8. 

Schoharie grit. Schoharie, N. Y. 

J, Oehhard purchase. 

Dalmanites aspectanSy Conrad (sp.). 1841. 

(=Asaphus diuruSy Green. 1839.) 

Fifth Ann. Rept. Pal. N. Y., p. 49, fig. 9. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 12, figs. 6, 8; 

and Palaeontology of New York, vol. vii, 1888, pi. 13, figs. 3, 4. 

Comiferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 12, ^g, 11; 
and Palaeontology of New York, vol. vii, 1888, pi. 13, fig. 6. 
Comiferous limestone. Columbus, Ohio. 

Collected by R. P. WhUfieldy 1866. 
1891. 12 
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Palaeontology of New York, vol. vii, pi. 13, fig. 9. 
Corniferous limestone. Lime Rock, N. Y. 

Collected by J. M. Clarke^ 1 885. 

Dlastrations of Devonian Fossils, 1876; Crustacea, pi. 10, fig. 1; and 
Palaeontology of New York, vol. vii, pi. 13, fig. 13. 
Corniferous limestone. Near Clarkaville, N. Y, 

Collected hy C. Van JDeloOy 1866. 

DcUmanites myrmecophorua, Green. 1836. 
Suppl. Monogr. Tril. North Amer. , p. 16. 

Palaeontology of New York, vol. vii, 1888, pi. 13, fig. 12. 
Corniferous limestone. Lime Rock, N. Y. 

Collected by J. M. Clarke^ 1885. 

Palaeontology of New York, vol. vii, 1888, pi. 14, ^g. 1. 

Corniferous limestone. Kingston, N. Y. 

Ihhbs purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 13, fig. 15; 
and Palaeontology of New York, vol. vii, 1888, pi. 14, fig. 2. 
Corniferous limestone. Schoharie, N. Y. 

J. Gebhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 13, fig. 16; 
and Palaeontology of New York, vol. vii, 1888, pi. 14, ^g. 3. 
Corniferous limestone. Schoharie, N. Y. 

J, Gebhard purchcue. 

Palaeontology of New York, vol. vii, 1888, pi. 14, figs. 4, 5, 6. 
(The originals of Conrad's Asaphiis ^ acantholeurus.) 
Corniferous limestone. *' Near Schoharie in limestone with Odonto- 
cephalus (Onondaga limestone)." 

Palaeontology of New York, vol. vii, 1888, pi. 15, figs. 1, 2, 3. 
Corniferous limestone. Near Clarksville, N. Y. 

Collected by C JJ. Wdlcott and C, Van Deloo, 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 15, fig, 14. 
Corniferous limestone. Canandaigua, N. Y. 

J. M, Olarke purchase. 



Rkpobt of the State Gbolog^ist. 91 

Daimanites coroficUtis, Hall, 1861. 

Descr. New Species Fossils, etc. p. 68. 

Palaeontology of New York, vol. vii, 1888, pi. lib, fig. 14. 
Comif erous limestone. Schoharie, N . Y . 

J. (rebhard jmr chase . 

Family CERAURIDiE. 

GenuB CEBAUBUS, Green. 1832. 
Ceraurus pleurexanthermiSy Green. 1832. 

Monograph of the Trilobites of North America, p. 84, pi. 1, ^q. 10 ; 
original of cast No . 33 . 

Trenton limestone. New|)ort, N. Y. 

Ihe AWany InstittUe donor. 

Ceraxirusf sp. indet. Hall. 1847. 

Palaeontology of New York, vol. i, p. 25, pi. iv bis, fig. 20. 

Chazy limestone. Chazy, N . Y . 

Geological Survey coUectiofi . 

Family ACIDASPIDiE. 

Gtonus CEBATOCEPHALA, Warder. 1888. 

Acidaspia s}). E.2l\\ . 1888. 

Palaeontology of New York, vol. vii, 1888, pi. 16b, ^g. 14. 
Comif erous limestone. Cayuga, Ontario. 

8ub-genu8 ACIDA8PIS, Murchison. 1830. 
Acidaspis tuherculata^ Conrad (sp.) 1840. 
Ann. Rept. Pal. Dept., N. Y., p. 205. • 

Palaeontology of New York, vol. iii, 1859, ))1. 79, ^g)-^, 1, la. 
Lower Helderberg group . Near Clarksville, N . Y . 

*•/. Gebhard purchase . 

Palaeontology of New York, vol. iii, 1859, pi. 79, figs. 8, 5. 
Lower Helderberg group. Sclioharie county, N. Y. 

J . Qehhard purchase . 

Palaeontology of New York, vol. iii, 1869, pi. 79, fig. 8a. 
Lower Helderberg group . Schoharie county, N . Y . 

J, Gebhard purchase. 
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PalsBontology of New York, vol. iii, 1869, pi. 79, fig. 12. 
Lower Helderberg group. Schoharie county, N. Y. 

J, Oebfiard purchcue. 

PalaBontology of New York, vol. iii, 1959, pi. 79, fig. 13. 
Lower Helderberg group . Schoharie county, N . Y . 

./. Gebhard purchase , 

PalfiBontology of New York, vol. iii, 1869, pi. 79, tig. 14. 
Lower Helderberg group. Near Clarksville, N. Y. 

J, Gtbhard purchase , 

Acidaspis TrentoiienaiSy Hall. 1847. 
('* Acidaspis crosotus Locke.*' J. Oebhard.) 

Ninth Annual Report New York State Cabinet of Natural History, 

pp. 46-47. 1866. Not figured. 

Trenton limestone. Cape Vincent, N . Y . 

Moses Sames donor. 

Bub-genus ODONTOPLEUBA, Murchison. 1830. 

Acidaspis caUicera^ Ilal 1. 1888. 

♦PalsBontology of New York, vol. vii, 1888, p. 69, pi. 16b, figs. 1, 2. 
Corniferous limestone. Camillus, N . Y . 

Paleontology of New York, vol. vii, 1888, pi. 16b, figs. 3, 4, 6, 

6,7. 

Corniferous limestone. Cayuga, Ontario. 

CoUtu^tedhij CD, WalcoU, 1878. 

PaliEontology of New York, vol. vii, 1888, pi. 16b, fig. 9. 
Corniferous limestone. Canandaigua, N. Y. 

J. M. Clarke ptirchase. 

Palaeontology of New York, vol. vii, 1888, pi. 16b, fig. 13. 
Schoharie grit . Near Clarksville, N. Y. 

•/. M. Clarke purchase. 

Sub-genus DICBANmEtUS, Conrad. 1841. 

Acidaspis hamattis, Conrad (sp.). 1841. 

Ann. Rep. Pal. Dopt. N. Y., p. 48. 

PalaBontology of New York, vol. iii, ))1. 79, fig. 16. 
Lower Helderberg group . Schoharie county, N . Y, 

J, Gebhard purchase. 
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PalaBontology of New York, vol. iii, 1869, pi. 79, fig. 17. 
Lower Helderberg group . Schoharie county, N. Y . 

J, Gebhard purchase . 

Palaeontology of New York, vol. iii, 1869, pi. 79, fig. 19. 
Lower Helderberg group . Albany county, N. Y . 

Palfeontology of New York, vol. iii, 1869, pi. 79, fig. 19a. 
LoweriHelderberg group . Schoharie county, N. Y . 

J. Gebhard purchase. 

Bub-genus ANCTBOPYGE, Clarke, 1801. 
Acidaspis Rorningeri, Hall. 1888. 
*PalaOntology of New York, vol. vii, 1888, p. 71, pi. 16b, figs. 15, 

16, 17, 18. 

Hamilton group . Little Traverse Bay, Michigan . 

Family LICHADiE. 

GenuB UCHAS, Dalman. 1826. 

Bub-genuB CONOLICHAS, Dames. 1877. 

Lichas pustulosuSy Hall. 1869. 

Palaeontology of New York, vol. iii, 1869, p. 366, pi. 77, figs. 9, 10* 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J. Gebhard purchase . 

Palaeontology of New York, vol. iii, 1869, pi. 77, fig. 1 1. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J, Gebbard purchase. 

Palaeontology of New York, vol. iii, 1859, pi. 78, fig. 2. 
Lower Helderberg group (Shaly limestone) . Schoharie, N. Y . 

e7. Gebhard purchase . 

Palaeontology of New York, vol. iii, 1859, pi. 78, fig. 3. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

«7[ Gebhard purchase. 

Palaeontology of New York, vol. iii, 1869, pi. 78, ^g, 4 (mutilated 
by having the terminal lobe artifically divided). 

Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

J, Gebhard purchase. 
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Palajontology of New York, vol. iii, 1859, pi. 78, fig. 6. 
Lower Helderberg group (Shaly limestone). Schoharie,' N. Y. 

J, Gebhard pitrchast, 

* Palwontology of New York, vol. vii, 1888, pi. 19, fig. 8. 

Lower Helderberg grouj) (Shaly limestone). Near Clarksville, N. T. 

Palaeontology of New York, vol. vii, 1888, pi. 19, fig. 10. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

»/. Gehhard ptirchobe, 

Palajontology of New York, vol. vii, 1888, pi. 19, fig. 11. 
Lower Helderberg gron]» (Shaly limestone). Schoharie, N. Y. 

J, Gebhard purchase. 

Co7wlic/ias/ sp., Hall. 1888. 

Paljfontology of New York, vol. iii, pi. 78, tig. 7 {LU'has pu^itxdosui^ 
Hall); and Palaeontology of New York, vol. vii, pi. 19, Hg. 9. 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

f/. Gebhard purchase. 

(?) Lirha,^ Bi(jiibyi,\\'A\\, 1859. 
Palseontolojcy of New York, vol. iii, p. 864. 

* Palaeontology of New Y^jrk, vol. vii, 1888, pi. 19a, fig. 1. 
Lower Helderberg group. Schoharie, N. Y. 

Illustrations of Devonian Fossils, 1870; Crustacea, pi. 19, fig. 12. 
Lower Helderberg group. Schoharie, N. Y. 

•/. (rebhard purchase, 

(?) Lu'htts Ariopfs, Hall. 1863. 

Sixteenth Rt'pt. N. Y. Statt* Cab. Nat. Hist., p. 226. 

Illustrations of Devonian Fossils, If^lCy; Crustacea, pi. 19, figs. 4, 6, 
6, 7; and Paheontologv of New York, vol. vii, 1888, pi. 19a, figH. 2, 

3,4,5. 

Comiferous limestone. Schoharie, N. Y. 

•/. (lehhard purchase. 

Paljoontology of Nrw York, vol. vii, 18S8, pi. ll»a, fig. 7. 
Corniferous limestone (drift\ Cauandaigua, N. Y. 

J. M. Clarke purchase. 
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PalfBontology of New York, vol. vii, 1888, pi. 19a, ^g. 8. 
Comiferous limestone (drift). Canandaigiia, N. Y. 

J. M, Clarke purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 19, fig. 10; 
and Palieontology of New York, vol. vii, 1888, pi. 19a, fig. 9. 
Comiferous limestone. Schobarie, N. Y. 

./. Oehhard purchase. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 19, fig. 12 
[Acidasj^is (Teratosis) «^.]; and Palaeontology of New York, vol. vii, 
1888, pi. 19a, fig. 11. 

Comiferous limestone. Schoharie, N. Y. 

J, Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 19a, figs. 13, 15, 16. 
Comiferous limestone (drift). Canandaigua, N. Y. 

Collected by J. M, Clarke, 1885. 

? Licha^ hispidus, Hall. 1888. 
PaleBontology of New York, vol. vii, p. 77. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 19, figs. 8, 9; 
and Palaeontology of New York, vol. vii, 1888, pi. 19a, figs. 14, 17. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, j)l. 19a, f\f^. 18. 
Comiferous limestone. Le Roy, N. Y. 

Collected by C. D. Wakott and C. Van Deloo, 1877. 

Sub-genus CEBATOLICHAS, Hall. 1888. 

Lichas gryps, Hall. 1888. 

Palaeontology of New York, vol. vii, p. 84. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 19, fig. 1; and 
Palaeontology of New York, vol. vii, 1S88, pi. 19b, figs. 7, 8. 
Comiferous limestone. Schoharie, N. V. 

J. Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 19b, figs. 9, 10, 11. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J, M, Clarke purchase. 
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PalflBontology of New York, vol. vii, 1888, pi. 19b, figs. 12, 12a, 
18. 
Comiferous limestone. Canandaigua, N. Y. 

Collected by J. M. Olarke^ 1886. 

Lichas draco^i, Hall. 1888. 
PaUeontology of New York, vol. vii, pi. 85. 

Illustrations of Devonian Fossils, i)l. 19, tigs. 2, 8; and Palieontology 

of New York, vol. vii, 1888, pi. 19b, iigs. 14, 15. 

Comiferous limestone. Schoharie, N. Y, 

J, Gebliard purchase. 

Palaeontology of New York, vol. vii, pi. 10b, figH. 16, 17. 

Comiferous limestone. Schohario, N. Y. 

•/. Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 19b, iigs. 18, 18a. 
Comiferous, limestone. Le Roy, N. Y. 

Collected by .7. M, Clarke^ 1886. 

Bub-genus ABOES, Goldfuss. 1830. 
LirJiifs cofitff^uSy Hall. 1888. 

Palaeontology of New York, vol. viii, 1888, p. 83, pi. 19b, fig. 8- 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New V^ork, vol. vii, 1888, pi. 19b, figs. 4, 6, 6. 
Comiferous limestone. Near Clarksville, N. Y. 

CoUtcted by J. W. Jfally 1877. 

Sub-genus TEBATA8PIS, Hall. 1868. 

Lichas ffrandis, Hall. 1 86 1 . 
n«>8cr. New Species Foss., p. 82. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 17, figs. 1, 
2; and Palaeontology of New York, vol. vii, 1888, pi. 17, figs. 2, 8. 
Schoharie grit. Knox, N. Y. 

Collected by C Van DdoOy 1862. 

Illustrations of Devonian Fossils, 1876; Crustacea, ))1. 17, figs. 5, 4; 
and Palieontology of New York, vol. vii, ])1. 17, figs. 4, 6. 
Schoharie grit. Schoharie, N. Y. 

J, Qebhard purchase. 
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Palaeontology of New York, vol. vii, 1888, pi. 19, fig. 1. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Deloo, 1862. 

Palwontology of New York, vol. vii, 1888, pi. 19, fig. 2. 

Schoharie grit, Schoharie, N. Y. 

J. Oebhard purchase. 

Illcistrations of Devonian Fossils, 1876; Crustacea, pi. 18, fig. 4; 

and Palaeontology of New York, vol. vii, 1888, pi. 19, fig. 5, 

Schoharie grit. Schoharie, N. Y. 

Jl Gebhard pv/rc?uiae. 

Palaeontology of New York, vol. vii, 1888, pL 19, fig. 6. 
Schoharie grit. Knox, N. Y. 

Collected by C. VanDeloOy 1862. 

Palaeontology of New York, vol. vii, 1888, pi. 19, fig. 7. 
Schoharie grit. Thompson's Lake, N. Y. 

Collected by C Van DeloOy 1862. 

Sub-genus DIGBANOGBLUS, Corda. 1847. 
Lichas ptyonuruSy Hall. 1888, 

Palaeontology of New York, vol. vii, 1888, p. 86, pi. 19b, fig. 19. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

J. Gebhard purchase. 

m 

Palaeontology of New York, vol. vii, 1888, pi. 19b, fig. 20. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 19b, fig. 21. 
Niagara group (Coralline limestone). Schoharie, N. Y. 

J, Gebhard purchase. 

Family PROETIDiE. 

GenuB PBOETTJS, Steininger. 1831. 

Proetus CorycceuSy Conrad (np.) 1842. 

Joum. Acad. Nat. Sci., vol. 8, p. 277. 

Palaeontology of New York, vol. ii, pi. 67, fig. 16. 
Niagara group. Lockport, N. Y. 
1891. 13 
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Proetus protuberans, Hall. 1859. 

Palffiontology of New York, vol. iii, 1869, p. 361, pi. 73, fig. 6. 
Lower Helderberg group. Schoharie, N. Y. 

J. Oebhard purchaie, 

Proetvs angustifronSy Hall. 1861. 
Descr. New Species FossilB, p. 70. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 1. 
Schoharie grit. Schoharie, N. Y. 

J, Oebhard purcluuL 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 2. 
Schoharie grit. Schoharie, N. Y. 

J. Oebhard pvrcha»e. 

Palaeontology of New^York, vol. vii, 1888, pi. 22, fig. 3. 
Schoharie grit. Near Clarksville, N. Y. 

</. M, Clarke purehoie. 

Proetus Conradi, Hall. 1861. 
Descr. New Species Fossils, p. 69. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 4. 
Schoharie grit. Schoharie, N. Y. 

J. Gebhard purchase, 

Proetus Hesione, Hall. 1861. 
Descr. New Species Fossils, p. 70. 

♦Illustrations of Devonian Fossils, 1876; Crustacea, pi. 20, figs. 16| 
16; and Palaeontology of New York, vol. vii, 1888, pi. 20, figa. 16, 16. 
Schoharie grit. Schoharie, N. Y. 

Proetus sp,^ Hall, 1888. 

Paleontology of New York, vol. vii, 1888, p. 94, pi. 22, fig. 6. 
Schoharie grit, Schoharie, N. Y. 

J. Gebhard purchase. 

Paleontology of New York, vol. vii, 1888, pi. 22, fig. 6. 
Schoharie grit. Knox, N. Y. 

Collected by C. Van Deloo, 1869| 
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Proettta curvimarffincUtis, Hall. 1888. 

PalaBontology of New York, vol. vii, 1888, p. 94, pi. 22, fig. 13. 
Schoharie grit. Pendleton, Indiana. 

Collected bi/ C. D. Wnlcott and C. Van Deloo^ 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, figs. 14, 15. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. D. Walcott a7id C. Van Deloo, 1878. 

Palaeontology of New York, vol. vii, pi. 22, fig. 16. 
Schoharie grit. Pendleton, Indiana. 

Collected bi/ C. D. Walcott and C. Van Deloo, 1878. 

Palaeontology of New York, vol. vii, 1888, pL 22, fig. 17. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. D. Walcott and C Van Ddoo, 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, figs. 18, 19. 
Schoharie grit. Pendleton, Indiana. 

Collected by C D, WalcoU and C. Van Deloo, 1878. 

Proetus latimaryinatus, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 97, pi. 22, fig. 7. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. D. Walcott afid C. Van Ddoo, 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 8. 
Schoharie grit. Pendleton, Indiana. 

Collected by C D. Walcott and C. Van Beloo, 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 9. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. I). Walcott and C. Van Deloo, 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 10. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. D. Walcott and C. Van DeloOy 1878. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 11 . 
Schoharie grit. Pendleton, Indiana. 

Collected by CD. Walcott and C. Vm DeloOy 1878. 
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Palivontology of New York, vol. vii, 1888, pL 22, fig. 12. 
Schoharie grit. Pendleton, Indiana. 

Collected by C. D. Walcott and C\ Van Ddoo, 1878. 

Proetus clammy Hall. 1861. 

Deecr. New Species FossUb, p* 71. 

Paleontology of New York, vol. vii, 1888, pi. 22, fig. 28. 
Corniferous limestone. Decewville, Ontario. 

PaliPontology of New York, vol. vii, 1888, pi. 22, fig. 29. 
Corniferous limestone. Lime Rock, near Le Roy, N. Y. 

Collected by J. M. Clarke^ 1888. 

ProetiL8 foUiceps, Hall. 1888. 

Paheontology of New York, vol. vii, 1888, p-. 101, pi. 23, figs. 3, 4, 8. 
Corniferous limestone. Near Le Roy, N. Y. 

Collected by C. D. Walcott and C, Van Deioo, 1877. 

Paljeontology of New York, vol. vii, 1888, j)l. 23, figs. 6, 7. 
Corniferous limestone (drift). Ann Harbor, Michigan. 

Donated by C. Rominger, 

Proetue delphinulus, Hall. 1888. 

* Palaoontology of New York, vol. vii, 1888, p. Ill, pi. 23, figB. 1, 2i 
pi. 26, fig. 6 . 

Corniferous limestone. Port Colborne, Ontario, 

Proetus canalioiUatuSy Hall. 1861. 

Descr. New Species Fossils, p. 78. 

Palaeontology of New York, vol. vii, 1888, pi. 23, figs. 10, 11. 
Corniferous limestone. Falls of the Ohio. 

Proetus crassimarginoUuSy Hall. 1843. 
GeoL N. Y.; Rept. Fourth Dist, p. 172, fig. 5. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 20, fig. bi 
and Pahrontology of New York, vol. vii, 1888, pi. 20, fig. 6. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by (\ Van Deloo^ 1863. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 20, figg. 8, 9; 
and Paheontology of New York, vol. vii, 1888, pi. 20, fij^. 7, 8. 
Schoharie grit. Near Clarksville, N. Y. 

(JoUectecf by C Van DeloOy 1862. 






• -• • • 



• • • 
♦ • •• • 







Illastrations 
24; and Palteontology 

Coniferous limestone. Clarence, N. Y. 
Collected by C. A, White, R. P. Whitfield and C. Van Ddoo, 1860. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 20, fig. 27; 
and Palaeontology of New York, vol. vii, 1888, pi. 20, fig. 27. 
Comif erous limestone. Cayuga, Ontario. 

Collected by J. Be CeWy 1866. 

Palaeontology of New York, vol. vii, 1888, pi. 22, ^g, 20. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C. Van Ddoo, 1862. 

Palaeontology of New York, vol. vii, 1888, pi. 22, fig. 21. 
Schoharie grit. Near Clarksville, N. Y. 

Collected by C Van DeloOy 1862. 

Palaeontology of New York, vol. vii, 1888, pi. 22. fig. 23. 
Comiferous limestone. Falls of the Ohio. 

Proetus f planimarffinatus, Meek. 1871. 
Proc. Acad. Nat. Sci. PhiL, p. 89. 

♦Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 21. 
Comiferous limestone. Sylvania, Ohio. 

Proetus stenopygey Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 110, pL 22, fig. 27. 
Comiferous limestone. Phelps, N. Y. 

Collected by J. M, Clarke, 1886. 

Proehis ovifrons. Hall. 1888. 

Palaeontology of New York, vol. vii, 1838, p. 110, pi. 22, fig. 31. 
Comiferous limestone (drift). Canandaigua, N. Y. 

Collected by J, M, Clarke, 1886. 

Palaeontology of New York, vol. vii, 1888, p. 22, fig. 32. 
Comiferous limestone (drift). Canandaigua, N. Y. 

Collected by J, M, Clarke, 1886. 

Proetvs microgemma, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 109, pi. 22, fig. 33. 
'Comiferous limestone. Phelps, N. Y. 

Collected by J. M, Clarke, 1886. 
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; J^iiita^ntblog}' of New York, vol. vii, 1888, pi. 22, fig. 34. 
Corniferous limestone (drift). Cauandaigua, N. Y. 

J. M. Clarke purchaae. 

Proetua Rowi, Green (sp.). 1838. 
Amer. Joum. Sci., vol. 83, p. 406. 

* Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 4; 
and PalaBontology of New York, vol. vii, 1888, pi. 21, fig. 4. 

Hamilton group. Otsego county, N. Y. 

* Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 6; 
and PalaBontology of New York, vol. vii, 1888, pi. 21, fig. 6. 

Hamilton group. Otsego county, N. Y. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 84; 
and Palaeontology of New York, vol. vii, 1888, pi. 21, fig. 24. 
Tully limestone. Near Ovid, N. Y. 

J. Gebhard purcluue. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 20. 
Hamilton group. Centerfield, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 22. 
Hamilton group. Centerfield, N. Y. 

•/. .v. Clarke pureheue. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 23. 
Hamilton group. Centerfield, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 24. 
Hamilton group. Centerfield, N. Y. 

»/. M. Clarke purchaee, 

♦Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 26. 
Hamilton group (drift). Ann Arbor, Michigan. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 26. 
Hamilton group. Centerfield, N. Y. 

•/. M. Clarke purchase. 
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Illastrations of Devonian Fossils, 1876; Crustacea, pi. 21, figs. 26, 
M; and Palaeontology of New York, vol. vii, 1888, pi. 21, figs. 26, 
S»; pi. 23, fig. 27. 

TuUy linestone. Near Ovid, N. Y. 

J. Gebhard purchase. 

(♦) PalaBontology of New York, vol. vii. 1888, pi. 23, fig. 29. 
Hamilton group. Centerfield, N. Y. 

J, M, Clarke purchase, 

JProetiM Ilaldemani, Hall. 1861. 
Descr. New Species Fossils, p. 74. 

* Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, figs. 7, 8; 
and Palaeontology of New York, vol. vii, 1888, pi. 21, figs. 7, 8; pi. 23, 
£g. 15. 

Hamilton group. Pennsylvania. 

♦ Palaeontology of New York, vol. vii, 1888, pi. 23, fig, 13. 
Devonian. Rescue Hill, Eureka District, Nevada. 

I^oetua macroc^halus, HsAl. 1861. 
Descr. New Species Fossils, p. 77. 

Illustrations of Devonian Fossils, 1876; Cnistacea, pi. 21, fig. 10; 
Palaeontology of New York, vol. vii, 1888, pi. 21, fig. 10. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by R. P. Whitfield and C, Van Beloo, 1868. 

niustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 13; 
and Palaeontology of New York, vol. vii, 1888, pi. 21, ^g. 13. 
Hamilton group. York, N. Y. 

Collected by J. W, JlaU and C, Van Deloo, 1866. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 14; 
uid Palaeontology of New York, vol. vii, 1888, pi. 21, fig. 14. 
Hamilton group. Canandaigua Lake, N. Y. 

Collected by R, F. Whitfield a?id J, W HaU, 1868. 

Illufitrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig 17; 
,nd Palaeontology of New York, vol. vii, 1888, pi. 21, fig. 17. 
ELamilton group. Canandaigua Lake, N. Y. 

Collected by R. P. Whitfield and J. W. Ball, 1858. 
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niustrations of Devonian Fossils, 1876; Crustacea, pL 21, fig. 18; 
and Palceontology of New York, vol. vii, 1888, pi. 21, fig. 18. 
Hamilton group. Locality ? 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 21, fig. 18; 
and Palaeontology of New York, vol. vii, 1888, pi. 21, fig. 19. 
Hamilton group. North Bristol, N. Y. 

Collected by C. A. White and C\ Van Deloo, 1860. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 30. 
Hamilton group. Canandaigua Lake, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 31. 
Hamilton group. Canandaigua Lake, N. Y. 

J. M, Clarke ptirchaee, 

ProetU'S Proniiy Shumard. 1863. 

Trans. St. Louis Acad. Sci., vol. ii, No. 1, p. 110. 

{Proetus J}av€nportensi8, Barris, 1878, Proc. Davenport Acad. Nit 
ScL, vol. ii, p. 287.) 

♦Palaeontology of New York, vol. vii, 1888, pi. 23, figs. 16, 17. 
Hamilton group. Smith's Quarry, Davenport, Iowa. 

* Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 18 
Hamilton group. Cook's Quarry, Davenport, Iowa. 

Proetus Phocioriy Billings. 1874, 

Pal. Foss. Canada, vol ii, p. 68. 

♦Palaeontology of New York, vol. vii, 1888, pi. 26, fig. 9. 
Hamilton group. Indian Cove, Gasp^, Quebec. 

♦Palaeontology of New York, vol. vii, 1888, pi. 25, fig. 10. 
Hamilton group. Indian Cove, Ga8p6, Quebec. 

Proetus Nevadce, Hall. 1888. 

♦Palaeontology of New York, vol. vii, 1888, p. 129, pi. 23, fig. 19* 
Devonian. Comb's Peak, Eureka District, Nevada. 

Proetus MissourieiiaiSy Shumard. 1856. 

Geol. Rept. Miss., p. 196. 

{Proetus auriculatiis, Hall, 1861. Descr. New Species Fossils, p. 7W 
Palaeontology of New York, vol. vii, 1888, pi. 23, fig. 32. 
Waverly group. Licking county, Ohio. 
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GenuB OOBBANIA, Clarke. 1898. 
PhaUhonides cyclurus, Hall. 1888. 

PalaBontology of New York, vol. vii, p. 137, pi. 24, figs. 26, 26a. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 24, fig. 27. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N.Y. 

J. M, Clarke purchase. 

Palaentology of New York, vol. vii, 1888, pL 24, fig. 28. 
Lower Helderberg group (Shaly limestone). Near Clarksville, N.Y. 

tT. M. Clarke purchase . 

Palffiontology of New York, vol. vii, 1888, pi. 25, fig. 11. 
Lower Helderberg group (Shaly limestone). . Near Clarksville, N.Y. 

J, M, Clarke purchase . 

PhaBthonides arenicoluSy Hall. 1888. 

♦Palaeontology of New York, vol. vii, 1888, p. 134, pi. 26, fig. 12. 
Schoharie grit. Schoharie, N. Y. 

PhaUhonides varicellay Hall. 1888. 

Pal»ontology of New York, vol. vii, 1888, p. 136, pi. 24, figs. 

28, 29a. 

ComiferouB limestone (drift) . Canandaigua, N. Y. 

J. M. Clarke purchcue , 

Palaeontology of New York, vol. vii, 1888, pi. 24, figs. 30, 30a. 
Comiferous limestone (drift). Canandaigua, N.Y. 

J. M, Clarke purchase . 

Palaeontology of New York, vol. vii, 1888, pi. 24, fig. 31 . 
Corniferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase. 

PhaUhonides gemmcBuSy Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 136, pi. 24, fig. 82. 
Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

1891. 14 
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Palflpontology of New York, vol. vii, 1888, pi. 24, fig. 33. 
Hamilton group. Eighteen-mile Creek, N. Y. 

J, M, Clarke purchtue, 

PalaBontology of New York, vol. vii, 1888, pi. 24, fig. 34. 
Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purcluue. 

Palaeontology of New York, vol. vii, 1888, pi. 24, fig. 36. 
Hamilton group. Canandaigua, N. Y. 

e/i M. Clarke purchase, 

Paheontology of New York, vol. vii, 1888, pi. 24, fig. 36. 
Hamilton group. Canandaigua, N. Y. 

J. M, Clarke purchase. 

PhaUhonides MacrobiiiSy Billings (sp.). 1863. 
Proc. Portland Soc. Nat. Hist., p. 128. 

Paltpontology of New York, vol. \\\y 1888, pi. 24, figs. 24, 24a. 
Lower Helderberg group. Square Lake, Maine. 

J. M, Clarke purchase. 

QenuB OYPHASPIS, Burmeister. 1848. 

Cyphuspis ccelebsy Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 151, pi. 24, fig. 1, 
Lower Helderberg group (Shaly limestone). Schoharie, N. Y. 

tT. Gebhard purchase. 

(Jyphaspis mhiuscula, Hall (sp.). 1876. 
niustr. Devon. Fossils. Expl. pi. 20, fig. 17. 

Palaeontology of New York, vol. vii, 1888, pi. 24, fig. 7. 
Schoharie grit. Near Clarksville, N. Y. 

cT] M. Clarke purchase. 

PaliPontology of New York, vol. vii, 1888, pi. 24, figs. 8, 8a. 
Comiferous limestone (drift). Canandaigua, N. 'Y. 

J. M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 24, figs. 9, 10. 
Comiferous limestone (drift). Canandaigua, N. Y. 

e/i M. Clarke purchase. 



Rbpobt of the State Gsoloqibt. 107 

PalaBontology of New York, vol. vii, 1888, pi. 24, fig. 11. 
ComiferouB limestone (drift). Canandaigua, N. Y. 

J, M. Clarke purchase . 

PalsBontology of New York, vol. vii, 1888, pi. 24, fig. 12. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase. 

Cypha^U stephanophora, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 142, pi. 24, figs. 2, 3. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J, M. Clarke purchase , 

Palsaontology of New York, vol. vii, 1888, pi. 24, fig. 4. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J, M, Clarke purchase , 

Palaeontology of New York, vol. vii, 1888, pi. 24, fig.'.5. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase. 

Palaeontology of New York. vol. vii, 1888, pi. 24, figs. 6, 6a. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M, Clarke purchase . 

Cyphaspis diadema, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 141, pi. 24, fig. 13. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M. Clarke purchase , 

Cyphaspis hybrida, Hall. 1888, 

Palaeontology of New York, vol. vii, 1888, p. 144, pi. 24, fig. 14. 
Comiferous limestone (drift). Canandaigua, N. Y. 

J. M, Clarke purchase . 

Cyphaspis craspedota, Hall. 1888. 
Palaeontology of New York, vol. vii, 1888, p. 148, pi. 24, figs. 15, 

16, 17. 

Hamilton group. Centerfield, N. Y. 

J. M, Clarke purchase. 
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Palseontology of New York, vol. vii, 1888, pi. 24, figs. 18, 19. 
Hamilton group. Centerfield, N. Y. 

J. M, Clarke purchase. 

Palseontology of New York, vol. vii, 1888, pi. 2i, fig. 20. 
Hamilton group. Centerfield, N. Y. 

J, M, Clarke purchase, 

Cyphaspia omata, Hall. 1876. 

lUustr. Dev. Fobs. Exp., pi. 21, fig. 1. 

Palajontology of New York, vol. vii, 1888, pi. 24, figs. 21, 21a. 
Hamilton group. Canandaigua, N. Y. 

J, M, Clarke purchase. 

Cyphaspis ornata, var. ba^cata. Hall. 1888. 
Pahoontology of New York, vol. vii, 1888, p. 146, pi. 24, figs. 22, 

22a. 

Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase, 

Palfleontology of New York, vol. vii, 1888, pi. 24, fig. 23. 
Hamilton group. Canandaigua, N. Y. 

J. M. Clarke purchase. 



MEROSTOM ATA. 



FamUy EURYPTERIDiE. 

GenuB ETTBTPTEBT7S, DeKay, 1826. 

EurypteniB prominens^ Hal 1. 1888. 

(*) Pal»ontology of New York, vol. vii, 1888, p. 16V, pi. 27, figs. 
8,4. 

Clinton group. Northern part of Cayuga county, N. Y. 

Eurypterus remipea, DeKay. 1886. 

Ann. Lye. Nat. Hist. N. Y., p. 875. 

Palaeontology of New York, vol. iii, 1859, pi. 80a, fig. 11. 
Waterlime formation. Waterville, N. Y. 

J, Oehhard purchase, 

Eurypterus lacuatrUy Harlan. 1834. 

Trans. Gteol. See. Penna., vol. i, p. 98. 

Palaeontology of New York, vol. iii, 1869, pi. 81, fig. 3. 
Waterlime formation. Williams ville, N. Y. 

J, Gehhard purchase, 

Etirypterus pachycJieintSy Hall. 1859. 

Palaeontology of New York, vol. iii, 1859, p. 412,* pi. 82,* figs. 1, la. 

Waterlime formation. Near Buffalo, N. Y. 

J. Gebhard purchase. 

Palaeontology of New York, vol. iii, 1859, pi. 82,* fig. 3. 

Waterlime formation. Near Buffalo, N. Y. 

f/. Gebhard purchase, 

Eurypterus DeKay i^ Hall. 1869. 

Palaeontology of New York, vol. iii, 1859, p. 411,* pi. 82, fig 1. 

Waterlime formation. Black Rock, N. Y. 

J, Gebhard purchase. 
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Eurypterus Beecheriy Hall. 1884. 

Second Geol. Surv. Penna. PPP., p. 80. 

* Palseoutology of New York, vol. vii, 1888, pL 27, fig. 6. 
ChertiuDg group. Warren, Pennsylvania. 

Eiirypterus approximates^ Hall. 1888. 

(*) PalfBontology of New York, vol. vii, 1888, expL pi. 37, fig. 6. 
Waverly group. Near Warren, Pennsylvania. 

Qenus STTL0NT7BTTS, Page. 185d. 

Stylonurua excelsior, Hall. 1883. 

Thirty-sixth Kept. N. Y. State Mus. Nat. Hist., p. 77. 

(*) Paleontology of New York, vol. ii, 1888, pi. 26, fig. 1. 
Catskill group. Andes, N. Y. 

(♦) Paleontology of New York, vol. vii, 1888, pi. 26a, figs. 1, 2, 8 
{DoIfchocephaJa Lacoana, Claypole, 1883, Proc. Amer. Philos. Soc 
vol. xxi, p. 236). 

Catskill group. Meshoppen, Pennsylvania. 

Stylonurus? {Echinocarisf) Wrightianu^, Dawson. 

Quart. Journ. Geol. Soc. vol. xxxvii, p. 801. 

(*) Palaeontology of New York, vol. vii, 1888, pi. 27, figs. 7, 8, 9. 
Portage group. Italy, N. Y. 



PHYLLOCARI DA. 



FamUy CERATIOCARIDiE. 

Genus ECHINOCARIS, Whitfield. 1880. 

Echinocaris ))unctata^ Hall. 1863. 

Sixteenth Kept. N. Y. State Cab. Nat. Hist., p. 74. 
Palfieontolo^ry of New York, vol. vii, 1888, pi. 27, fig. 10; pi. 28, 

fig. 4. 

Hamilton group. Canandaigua Lake, N. Y. 

Collected by J, M. Ckirke^ 1886. 

Palaeontology of New York, vol. vii, 188S, pi. 28, figs. 1, 2; pi. 29, 
fig. 6. 

Hamilton group. Fabius, N. Y. 

Collected hi/ G, B, Simpson^ 1863. 

Palwontology of New York, vol. vii, 1888, pi. 28, ^g, 3. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H. Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol. vii, 1988, pi. 28, fig. 6. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by II, H, Smith and C, Van iJeloo^ 1874. 

Sixteenth Report on New York State Cabinet of Natural History, 
1863, pi. 1, figs. 1, 2; Illustrations of Devonian Fossils, 1876; Crus- 
tacea, pi, 23, figs. 4, 6; and Palteontology of New York, vol. vii, 1888, 
pi. 28, figs. 6, 7. 

Hamilton group. Canandaigua Lake, N, Y. 

Collected by C, A, White and C, Van DeloOy 1860. 

Palaeontology of New York, vol. vii, 1888, pi. 29, figs. 1, 2. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H, H, Smith and C, Van Deloo, 1874. 
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Paloeoutology of New York, vol. vii, 1888, pi. 29, fig. 3. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H. Smith and C. Van Deloo, 1874. 

Palaeontology of New York, vol. vii, 1888, pi. 29, tig. 4. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy II H, Smith and C. Van Ddoo^ 1874. 

Palieontology of New York, vol. vii, 1888, pi. 29, fig. 6. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy II. H, Smith and G. Van DeloOy 1874. 

Palaeontology of New York, vol. vii, 1888, pi. 29, fig. 7. 
Hamilton group. Cayuga Lake, N. Y. 

Collected hy H. H. Smith, 1871. 

Sixteenth R« port on New York State Cabinet of Natural History, 
1863, pi. 1, ^^. 8 ; Illustrations of Devonian Fossils, 1876; Crustacea, 
pi. 23, fig. 7 ; and Palieontology of New York, vol. vii, 1888, pi. 29, 
fig. 8. 

Hamilton group. Cayuga Lake, N. Y. 

Collected hy C. A. White, 1 860. 

Mfindihles of Phyllocarida (Echinocaris punctata). 

Palaeontology of New York, vol. vii, 1888, pi. 30. fig. 18. 
Hamilton group. Pratt's Falls. N. Y. 

Colhcted hyJ.W. HaU, 1876. 

Palaeontology of New York, vol. vii, 1888, pi. 30, fig 14. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H. H, Smith, 1878. 

Paleontology of New York, vol. vii, 1888, pi. 30, fig. 16. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy 11. H. Smith and C, Van Deloo, 1873. 

Palieontology of New York, vol. vii. 1888, pi. 30, fig. 16. 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy H. II. Smith and C. Van Deloo, 1873. 

Palieontology of New York, vol. vii, 1888, pi. 30, fig. 17, 
Hamilton group. Pratt's Falls, N. Y. 

Collected hy II. IL Smith a7id C. Van Deloo, 1878. 
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PalsBontology of New York, vol. vii. 1888, pi. 30, fig. 18. 
Hamilton group. Pratt's JFalls, N. Y. 

Collected by IT. JET. Smith and C. Van Deho, 1873. 

PalcBontology of New York, vol. vii, 1888, pi. 30, fig. 19. 
Hamilton group. Pratt's Falls, N. Y. 

Collected by H. H. Smith and C Van Deloo, 1873. 

[?] Ceratiocaris longicauda. Hall. 1861. 

Sixteenth Report on New York State Cabinet of Natural History, 
1861, p. 73, pi. 1, fig. 7 (not figs. 4, 6, 6 = Coleolus or Orthoceras); 
and Palaeontology of New York, vol. vii, 1888, pi 31, fig. 1, 

Genesee shales. Bristol Center, N. Y. 

Collected by R, P. Whitfield and C. Van Deloo, 1862. 

JEchinocaris Whitfieldi, Clarke. 1886. 

Bull. No. 16. U. S. Geol. Surv. p. 46. 

Palaeontology of New York, vol. vii, 1888, pi. 29, fig. 20. 
Naples beds. Naples, N. Y. 

Jl M. Clarke purchase. 

* Paleontology of New York, vol. vii, 1888, pi. 29, fig. 21. 
Naples beds. Naples, N. Y. 

[?] Ceratiocaris Beecheriy Clarke. 1886. 

Palieontology of New York, vol. vii, 1888, pi. 30, fig. 3. 
Naples beds. Sonyea, N. Y. 

Echinocaris condylepia, Hall. 1880. 

Paleontology of New York, vol. vii, 1888, p. 173, pi. 29, figs. 14, 16. 
Chemung group. Belmont, N. Y. 

Collected by Atidrew Sherwood, 1871. 

Palaeontology of New Y'ork, vol. vii, 1888, pi. 29, figs. 16, 17. 
Chemung group. Belmont, N. Y. 

Collected by A7idrew Sherwood, 1871. 

Echinocaris socialis, Beecher. 1884. 
Second Geol. Surv. Penna., PPP, p. 10. 

* Paheontology of New York, vol. vii, 1888, pi. 30, fig. 6, 
Chemung group. Warren, Pennsylvania. 

1891. 15 
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PalyBontology of New York, vol. vii, 1888, pi. 30, fig. 7. 
Chemung group. Warren, Pennsylvania. 

F. A. liandcUl purchase. 

* Palaeontology of New York, vol. vii, 1888, pi. 30, fig. 8, 
Chemung group. Warren Pennsylvania. 

Paleontology of New York, vol. vii, 1888. pi. 30, fig. 10. 
Chemung group. Warren, Pennsylvania. 

JFl A. JRandaU purchase. 

l!/'Jiinocari8 multhiodosay Whitfield. 1880. 
Amer. Joum. Science, vol. xix, p. 88. 

* Palaeontology of New York, vol. vii, 1888, pi. 29, fig. 18. 
Erie shale. Paine's Creek, Ohio. 

* Palajontology of New York, vol. vii, 1888, pi. 29, fig. 19. 
Erie shale. Paine's Creek, Ohio. 

E(^hinornris pu^tulosdy Whitfield. 1880. 
Amer. Joum. Science, vol. xix, p. 88. 

* Palaeontology of New York, vol. vii, 1888, pi. 29, figs. 9, 10. 
Erie shale. Paine's Creek, Ohio. 

Eohinocaris s^iblmviSy Whitfield. 1880. 
Amer. Journ. Science, vol. xix, p. 86. 

* Palfoontology of New York, vol. vii, 1888, pi. 29, figs. 11, 12. 
Erie shale. Paine's Creek, Ohio. 

Genus ELYMOCABIS, Beecher. 1884. 
JEhjmocarls capselki, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 181, pi. 81, fig. 4. 
Hamilton group. Canandaigua lake, N. Y. 

J. M. Clarke purchase, 

Elymocaris ailiqua, Beecher. 1884. 

Second Geol. Surv. Penna. PPP, p. 18. 

* Palaeontology of New York, vol. vii, 1888, pi. 31, fig. 5. 
Chemung group. Warren, Pennsylvania. 

* Palaeontology of New York, vol. vii, 1888, pi, 31, ^g. 6. 
Chemung group. Warren, Pennsylvania. 
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Genus T&OFIDOOABIS, Beecher. 1884. 

TVapicodaris HannltonicB. llall, 1888. 

PalaBontology of New York, vii, 1888, expl. pi. 80, figs. 24, 26. 
HamiltoD group. Cauandaigua Lake, N. Y. 

J. M, Clarke purcJioBe. 

Tropidocaria interruptay Beecher. 1884. 
Second Geol. Surv. Penna. PPP, p. 18. 

* PalaBontology of New York, vol. vii, 1888, pi. 31, fig. 18. 
Chemung group. Warren, Pennsylvania. 

IVopidocarls bicarlnata, Beecher. 1883. 
Second QeoL Surv. Penna. PPP. p. 16. 

* Palaeontology of New York, vol. vii, 1888, pi. 31, figs. 7, 9. 
Chemung group. Warren, Pennsylvania. 

Palaeontology of New York, vol. vii, 1888, pi. 31, figs. 8, 10. 
Chemung group. Wan*en, Pennsylvania. 

JF] A, ItandaU purchase, 

* PalaBontology of New York, vol. vii, 1888, pi. 31, fig. 11. 
Chemung group. Warren, Pennsylvania. 

IVopidocaris alternata, Beecher. 1884. 
Second Geol. Surv. Penna. PPP. p. 19. 

* Palaeontology of New York, vol. vii, 1888, pi. 31, fig. 14. 
Waverly group. Warren, Pennsylvania. 

♦Palaeontology of New York, vol. vii, 1888, pi. 31, fig. 16. 
Waverly group. Warren, Pennsylvania. 

Family RHINOCARIDiE. 

OenuB BHINOCABIS, Clarke. 1888. 
RhinOfHirls columbinUy Clarke. 1888. 
Palaeontology of New York, vol. vii, 1888, p. 196, pL 31, figs. 

16, 17. 

Hamilton group. Canandaigua Lake, N. Y. 

Collected by J, M. Clarke^ 1886. 

Palaeontology of New York, vol. vii, 1888, pi. 31, fig. 18. 
Hamilton group. Cayuga Lake, N. Y. 

Collected by H. H. Smithy 1871. 
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Paljpontology of New York, vol. vii, 1888, pi. 31, fig. 19. 
Hamilton group. Cayuga Lake, N. Y. 

CoUertedby H, H, Smith, 1871. 

PalceoDtology of New York, vol. vii, 1888, pi. 31, fig. 20. 
Hamilton group. Canandaigua Lake, N. Y. 

J. M. Clarke purchase. 

Bhinorans scapho}»ter<(y Clarke. 1"888. 

Palrpontology of New York, vol. vii, 1888, p. 197, pi. 31, figs. 

22, 23. 

Hamilton group. Canandaigua Lake, N. Y. 

(■ollertedhy J, M, Clarke, 1886. 

Genus MESOTHTRA, HalL 1888. 
Mesothyra Veneris, Hall. 1888. 

Palaeontology of New York, vol. vii, 1888, p. 193, pi. 33, fig. 8. 

Marcellus shale. East Bloorafield, N. Y. 

ff. M. (Jlarke jntrchase, 

Mesothyrti Nepfuni, Hall. 1863. 

Sixteenth Report on New York State Cabinet of Natural History, 
1863, p. 76, pi. 1, fig. 9; Illustrations of Devonian Fossils, 1876; 
Crustacea, pi. 23, fig. 6; and Paheontology of New York, vol. vii, 
1888, pi. 32, fig. 7; pi. 33, tig. 1. 

Hamilton group. Plainfield, N. Y. 

f/. Gehhard purchase. 

Mesothyra spi/maa, Hall. 1 888. 

Pabrontology of New York, vol. vii, 1888, ]). 93, pi. 32, figs. 8, 9. 
Hamilton group. Delphi, N. Y. 

Collected by J. W, Hall and O. B. Simpaim, 1875. 

Palaeontology of New York, vol. vii, 1888, pi. 33, fig. 2. 
Hamilton grouj). Pratt's Falls, N. Y. 

Collected hy IL IL ISmith and C, Van Deloo, 1874. 

Mesothyra Oceanf, Hall. 1888. 
Pal. N. Y., vol. vii, p. 187. 
Illustrations of Devonian Fossils, 1876; Cru^itacea, pi. 23, fig. 1- 
PaliPontology of New York, vol. vii, 1888, pi. 32, f\g. 3; pi. 33, fig. 6. 
Poitage group. Ithaca, N. Y. 

Collected by J, W. HaJl and G. B. Simpson, 1870. 
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niustrations of Devonian Fossils, 1876; Crustacea, pi. 23, fig. 2; and 
Paleontology of New York, vol. vii, 1888, pi. 34, fig. 2. 
Portage group. Ithaca, N. Y. 

Collected hy J. W. HaU and 6. JB. Simpson^ 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23, fig. 3; 
and Palaeontology of New York, vol. vii, 1888, pi. 34, fig. 1. 
Portage group. Ithaca, N. Y. 

Collected by J, W, Hall and G, B, Simpson^ 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23, fig. 4; and 
Palaeontology of New York, vol. vii, 1888, pi. 32, fig. 6; pi. 34, fig. 4. 
Portage group. Ithaca, N. Y. 

Collected by J, W, Hall and G, B, Simpson ^ 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23, fig. 6; and 
Palaeontology of New York, vol. vii, 1888, pi. 34, fig. 3. 
Portage group. Ithaca, N. Y. 

Collected by J. W, Hall and G, B. Simjyaon^ 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23, ^g, 1; 
and Palaeontology of New York, vol. vii, 1888, pi. 33, fig. 6. 
Portage group. Ithaca, N. Y. 

Collected by J, W, HaU and G. B, Simpaony 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23; fig. 2; 
and Palaeontology of New York, vol. vii, 1888, pi. 33, fig. 7. 
Portage group. Ithaca, N. Y. 

Collected by J, W, Hall and G. B, Simpson, 1870. 

Illustrations of Devonian Fossils, 1876; Crustacea, pi. 23, fig. 3; 
and Palaeontology of New York, vol. vii, 1888, pi. 34, fig. 6. 
Portage grouj). Ithaca, N. Y. 

CoUected by J. W, Hall and G. B, Simpson y 1870. 

Palaeontology of New York, vol. vii, 1888, pi. 32, figs. 1^ 2, 4, 6; 
pi. 33, ^g, 4. 

Portage group. Ithaca, N. Y. 

CoUected by J, W, Hall and G, B, Simpson, 1870. 
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Family DISCINOCARIDiE. 

[P] Genus SPATHIOCABIS» Clarke. 1882. 
Spathiocaria Eniersoni^ Clarke. 1882. 
Amer. Joum. Science, Sd Ser. , vol. 28, p. 447. 

PalaBontology- of New York, vol. vii, 1888; pi. 35, fig. 12. 

Naples beds. Naples, N. Y. 

•/. M. Clarke purdiose. 

Palteontology of New York, vol. vii, 1888, pi. 35, ^g. 13. 

Naples beds. Naples, N. Y . 

J. M, Clarke purcJuMse. 

Palceontology of New York, vol. vii, 1888, pi. 35, fig. 14. 

Naples beds. Naples, N. Y . 

»/. M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 35, ^g. 16. 

Naples beds. Naples, N. Y. 

J. M. Clarke purchctae. 

Palaeontology of New York, vol. vii, 1888, pi. 35, fig. 16. 

Naples beds. Naples, N. Y, 

J, M. Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 35, ^g, 17. 

Naples beds. Naples, N. Y. 

J, 3L Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 35, fig. 18. 
Naples beds. Naples, N. Y. 

J. M, Clarke purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 85, fig. 19. 
Naples beds. Naples, N. Y. 

J, M. Clarke purchase, 

(f) Genus DIPTEBOCARIS, Clarke. 1888. 

Dipterocan's pes-c^rmVy Clarke. 1883. 
Amer. Joum. Scienee, 3d ser., vol. 25, p. 128. 

Palaeontology of New York, vol. vii, 1888, pi. 35, figs, 20, 21. 
Chemung group. Dansville, N. Y. 

./. M. Clarke purchase. 
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Palseontology of New York, vol. vii, 1888, pi. 36, figs. 22, 23. 
Naples beds. Naples, N. T. 

p7, M, Clarice purchase, 

Dipt^rocaHs pennW'Dmdaliy Clarke. 1883. 
Amer. Jo\im. Science, 8d ser., vol. xzv, p. 122. 

PalsBontology of New York, vol. vii, 1888, pi. 35, ^g. 24. 
Portage group. Canadice, N. Y. 

J, M. Clarke purchase, 

Dipterocaris ProctiCy Clarke. 1883. 
Amer. Joum. Science, 8d ser., vol. zxv, p. 122. 

Palaeontology of New York, vol. vii, 1888, pi. 35, fig. 25. 
Portage group. Canadice, N. Y. 

J, M, Clarke jntrchase. 

Palaeontology of New York, vol. vii, 1888, pi. 35, figs. 26, 27. 

Chemung ^jroup. Haskinsville, N. Y. 

J. M, Clarke purchase. 



PH YLLOPODA. 



# 



Family LIMNIADIADiE. 

GenuB ESTHEBIA, Buppell. 
Estheria jmlex, Clarke. 1882. 

Amer. Joum. Science, vol. 28, p. 476. 

PaliBontology of New York, vol. vii, 1888, pi. 35, figs. 10, 11. 

Hamilton group. Hopewell, N. Y. 

f/. M. Chtrke purchase. 

Genus SCHIZODISGUS, Clarke. 

fSchizodisnfS vnpsa^ Clarke. 1888. 

Paheontology of New York, vol. vii, 1888, p. 209, pi. 36, figs. 1, 2. 

Hamilton group. Centerfield, N. \, 

J. M, Clarke purchase. 

PalaRontologi" of New York, vol. vii, 1888, pi. 36, figs. 3, 4. 

Hamilton group. Centerfield, N. Y. 

•/. 3f, Clarke purchase, 

Palffiontology of New York, vol. vii, 1888, pi. 36, fig. 6. 
Hamilton group. Centerfield, N. Y. 

J. M, Clarke jmrchaee. 

Palaeontology of New York, vol. vii, 1888, pi. 36, ^g. 6. 

Hamilton group. Centerfield, N. Y. 

J, M, Clnrk purchase. 

Palaeontology of New York, vol. vii, 1888, pi. 35, figs. 7, 8. 

Hamilton group. Centerfield, N. Y. 

./. M, Clarke purcfuxee. 

Paleontology of New York, vol. vii, 1888, pi. 36, fig. 9, 
Hamilton group. Centerfield, N. Y. 

J. M. Clarke purchase. 



DECAPODA. 



FamUy CARIDIDiE. 

Genus PAL^OPAUEMOK, Whitfield. 1880. 

PakBopaloBmon Newberrt/i, Whitfield. 1880. 

Amer. Jour. Science, vol. 19, p. 41. 

♦Palaeontology of New York, vol. vii, 1888, pi. 30, figs. 20, 21, 22, 

23. 

Erie shale. Le Roy, Ohio. 

Summary. 

Crustacea. 

Total original specimens 248 

Total illustrated specimens 496 

Total casts of original specimens 50 

Total figures of these specimens 742 
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Record of Localities of Extra Limital Geological and 
Palaeontological Collections of the New York 

State Museum. 



[Specimens marked with round orange-colored ticketB.] 



No. 157. Clinton group. Hamilton, Ontario, Canada. C. D. Walcott 

collector. 1878. 
No. 180. Niagara shale. Waldron, Shelby county, Indiana. C. D. 

Walcott and C. Van Deloo, colKctors. 1878. 
No. 181. Niagara limestone. Charlestown, Clark county, Indiana. 

C. D. Walcott, collector. 1878. 
No. 182. Niagara limestone. Flat Rock creek, Shelby county, Indiana. 

C. D. Walcott, collector. 1878. 
No. 183. Niagara limestone. Hamilton, Ontario, Canada. C. D. 

Walcott, collector. 1878. 
No. 255. Sandstone, =Schoharie grit. Pendleton, Madison county, 

Indiana. C. D. Walcott and C. Van Deloo, collectorB. 

1878. 
No. 278. Comiferous limestone. Charlestown, Clarke county, Indiana. 

C. D. Walcott and C. Van Deloo, collectors. 
No. 278a. Comiferous limestone. Lexington, Scott county, Indiana. 

C. D. Walcott and C. Van Deloo, collectors. 
No. 279. Comiferous limestone. Falls of the Ohio. From Sidney 

Lyon. 
No. 279a. Comiferous limestone. Falls of the Ohio. C. D. Walcott, 

collector. 1877. 
No. 280. Comiferous limestone. South Walpole, Ontario, Canada, 

4th Con. Lot 14. C. D. Walcott, collector. 1878. 
No. 281. Comiferous limestone. North Walpole, Ontario, Canada. 

13 Con. Lot 6. C. D. Walcott, coUector. 1878. 
No. 282. Comiferous limestone. South Cayuga. 4th Con. Lots 30 

and 32. C. D. Walcott, collector. 1878. 
No. 283. Comiferous limestone. Pt. Colborne and Wainfleet, Ontario, 

Canada. 1 and 2 Con. C. D. Walcott, collector. 1878. 
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No. 384. Comiferous limestone. Kelly's Island and on Pt. Marble 

Head, Ohio. C. D. Walcott, collector. 1878. 
No. 300. Hamilton group. Falls of the Ohio and southern Indiana. 

Sidney Lyon. 
No. 801. Hamilton group. Lexington, Scott county, Indiana. C. D. 

Walcott and C. Van Deloo, collectors. 1878. 
No. 324. Hamilton group. Just beneath the Black slate (Genesee). 

Lexington, Scott county, Indiana. • C. D. Walcott, collector. 
No. 824a. Hamilton group? Beneath the Waterlime. Lexington, 

Scott county, Indiana. C. D. Walcott, collector. 
No. 826. New Albany Black 8late= (Genesee slate of New York). 

Lexington, Scott county, Indiana. C. D. Walcott and C. 

Van Deloo, collectors. 
No. 860. Carboniferous limestone. Crawfordsville, Indiana. C. D. 

Walcott, collector. 1877. 



On Cordania, a Proposed New Genus of Trilobites. 



By John M. Clabke. 



In the Palaeontology of New York, volume vii, 1888, certain 
cephala and pygidia of trilobites from the Upper and Lower 
Heiderberg and Hamilton groups of various localities in the 
State of XcNv York and elsewhere were tentatively referred to the 
genus Phaktiionidks as defined by Angelin. A careful rt^study of 
these fossils and review of the literature i^ertaining to them, educes 
the fact that Angelin included under his redefinition of this term 
Pn AETnoMDKH, foHus which Barrande, the author of the name, never 
intended to bring into so close association, and which can not be 
properly regarded as congeneric. 

The name Phaeton w<as introduced bv Barrande in 1846* for* 
genus of trilobites, Ijuilt on the general plan of Probtds, but 
having a dentate pygidium. The tyi>e of the group was PhaeUm 
Archiaciy from the etage E. This name, however, had been used 
by Brisson in 1770 for a genus of birds. In 1847, Cordaf 
observed this fact of synonymy and substituted for Barrande*8 
term, the name Pkioxopeltis. He defined the groups clearly and 
at length, describing all the parts of the animals, and subdivided 
his twelve* species into two principal groups: A, those with 
simple, uncarinate cephalic margin; B, those with this margin 
carinate ; and of these groups the first was divided into those (a) 
with 8 lateral j^^^gidial spines, (b) with 7, (c) with 6 or 5 such spines. 
An excellent illustration was given of the species P. Polydaru$^ a 
member of the second division of the first group, though the 
first species of his typical group is his P, Priamus, In the first 
volume of the " Systeme silurien du Centre de la Boheme," in 1852, 
Barrande did not formallv withdraw his term Phaeton, nor 
acknowledge its preoccupation. He there retains the term in a 
subgeneric sense, using it as equivalent to his " Groupe B '' 

* Notice pr611iulnaire ear le systAme sUurlen et lea TiilobiMc de Bobfme, pw 81. 
t Prodrom einer Monof^raphle der Btihmleclier Trllobiten, p. Itt. 
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of the Proeti, viz.; that having the margin of the pygidium orna- 
mented with spines. 

It is evident, however, that Barrande was disposed at this time 
to relinquish this term, for in the historical introduction to vol- 
ume i, the name Phaetonides appears as equivalent to Phae^pon, 
but without remark or comment.* This is a part of the work 
which it is fair to assume was prepared after the body of the text 
was completed. It was not until 1859 that^ Barrande formally pro- 
posed to replace the term Ph a eton with Pii aetonides. t This author 
aJso demonstrated, in 1^52, that eight of Corda's proposed species 
of Pbionopeltis, including jP. Priamiis and P, Polydorua^ were 
synonymous with his (Barrande's) Phaeton Archiaci. This last 
named species, therefore, becomes the type of the genus Priono- 
peltis, but the generic term, Phaeton, Barrande, has not the least 
title to recognition.:}: 

Angelin, in 1854 and 1878,§ had adopted the term Phaethon- 
roKs (with this spelling), quoting B^irrande as the authority for 
the name, but including under it not only species with a dentate 
pygidium, but also those in which the pygidial margin is entire; 
the only species described by him being one of the latter class, 
Aaaphus Stoke^i^ Murchison. This author's conception of the genus 
was in one sense essentially equivalent to that of Corda's interpre- 
tation of Prionopeltis, since the forms included by the latter in his 
group B {P. Ascanius, P. Astyanax) have been proved to possess 
pygidia with entire margins, and Novak has separated them under 
the name, Tropidocoryphe (type, Proetus filicostaius^ Novak). 
The fossils referred to Phaethonides, Angelin, in the volume of 
the PalaBontology of New York already cited, agree with that 
author's diagnosis. They all possess entire jiygidial margins, 
though the tubercles with which some are provided, become 
spinules on the margin and give it the appearance of being 
dentate. At the same time they are not congeneric with the 
holopygous species included in Novilk's Tropidocoryphe. It is 

t Pundldle entre lea depots sUuriens de Boh«tme et de Scandlnavie, p. 18. 

t We feel compelled to differ from the opinion recently expressed by the late Dr. Nov&k 
In regard to this point (Dames and Kayser's PalecoDtoIofirisnhe Abhandlungren, Neue Folge, 
Bnd. 1, p. 11, 1990), who speaks of Prionopeltis as " insufficiently characterized," and con- 
lidan it better to retain Phaktonidks. It could be wished that f2:enera were as clearly defined 
In then days as was this genus of Corda^s, 46 years ago 

§ FslflBontologla Scandinavica, pt. I, p. 21. 
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ovitlotitlv necessary to restrict the term Prionopkltis closely to 
ivpiciil forms ap^reeing with IJarrande's Ph, Archiiwi and Ph 
sfriffftfM, for Novak has also shown good reasons for separating 
I'riMn this association forms like P/^iefon jihinicaudaj Baxnnie^ 
anil has o^ivtui to this restricted group the name, Phabtonellus. 

Thi^ American species liave a cephalon with a thickened, 
nsiiallv clevatiMl margin, continm^l into short genal spines. The 
surface of the ante-lateral limb is concave, the eves well forward 
and i-lose together a^s in Cyphasims. The glabella has the form 
of that in Akkthusina, is short, ovoid, has two conspicuous basal 
U»1m\s, and bears the trace of a pair of short lateral furrows, which 
arr situated at about the mid-length of the glabella, and under 
favorable cii'cumstances in an internal cast, are seen to bifurcate 
slightly at their proximal extremities. The number of the 
thoracic segments has not been ascertained, but specimens found 
of /V/. ijnnyntvus, of the Hamilton group indicate that the num- 
lirr was not more than ten, and that the forms were proetoid in 
this. respect. The pygidium is always relatively large, subsemi- 
circular in outline, the rhacbis and pleura abundantly annulated, 
from 7 to 12, on the former and from 6 to 8 on 
the latter. The pleural annulations are subecpially duplicate. 
Th(^ rhachis does not extend to the margin. The surface is 
tu herded, the tubercles being irregularly scattered over the 
(M»pl>alon, and arranged in regular rows on the segments and 
annulations. These tubercles sometimes take the form of 
^\)\\\\\\i^.^ {Ph. arenicolus^ Ph, gemmtpus) and extend beyond the 
margin of the pygidium, but they seem never to have their 
insertion on the margin itself. 

This groTip of trilobites w4iich we propose to term Cordania 
{Phneilwnides cydurus^ Hall ; type), may be said to show alliance 
t() Pkokfus in the structure of the pygidium and thorax, to 
CvPHASPis in the ceplialon generally, and to Arethusina in its 
glabella in particular. It differs from the TRoPiDOCtiRTPHE of 
Novak {Proetus filicostatus) in the latter having a proetoid, sub- 
triangular glabella, comparatively large and distant eyes, and a 
pygidium with less conspicuously duplicate annulations and 
shorter rhachis. 

In American faunas this genus is well represented in species, 
its earliest members being Cordania cydura^ Hall (sp.), from the 
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Lower Helderberg group of New York, and C, Macrohius^ Bil- 
lings (sp.)? from a similar faunal association at Square Lake, 
Maine. There is a large undescribed species known to the writer 
in the Oriskany sandstone of New York; C, arenicolus^ Hall 
(sp.), occurs in the Schoharie grit and Corniferous limestone, C. 
varicMa^ Hall (sp.), in the Corniferous limestone, and C, gemmoBus^ 
Hall (sp.), in the Corniferous and Hamilton groups. Asaphus 
{Proetus) Stoked^ Murchison, is probably a member of the same 
group, and it may be suggested that the pygidium figured by 
Novdk as Arethtcsina peltata^ sp. nov., from the Hercynian, 
possesses a striking similarity to that of Cordania. 

An interesting species was described by the late Mr. Meek in 
1877, from the Devonian of Steptoe Valley, Nevada, under the 
name, Proetus {Phaeton) dentictUattis, The pygidium of this 
form is short, with a very short, relatively broad rhachis and a 
row of deep denticulations about the margin. The surface is not 
otherwise spinous. A glabella found in association with it is 
distinctly proetoid. Mr. Meek's figures of this fossil were repro- 
daced in the Palaeontology of New York, volume vii (pi. xxv, 
figs. 14, 15), and in the discussion of the species (there referred 
to Phaethonides (?) ), attention was directed to its similarity in 
form to Phaeton pla/nicavda^ Barrande, the species since taken 
by Novdk as the type of his Phahtonellus. As the latter genus 
is now defined, P, denticvlatiba is an excellent representative of it. 



PRELIMINARY NOTE. 



The following paper may seem out of place in the report of 
the State Geolof^ist, and its ])resence in this connection may 
require some explanation. Since the completion of volume IT, 
Palaeontology of New York, I have contemplated the preparation 
of illustrated catalogues and liandbooks in this department, as a 
part of the museum publications. This subject had received the 
special attention and consideration of the trustees during several 
years previous to 1S83. Before this time the means of illastra- 
tion for the museum reports were irregular and uncertain, depend- 
ing upon the State Printer, whose contracts for i)rinting were not 
uniform, sometimes providing for lithographic work, and at 
others we were without such provision. On this account the 
scientific contributions to the museum reports were irregular 
and no ])lan couhl be made for carrying out such publications 
as were recjuired of a museum having the objects and pur- 
poses as exi)ressed by the law of 1871, chapter 557. When 
the law of 1883 \vas framed, this subject entered into the consid- 
eration of the trustees, as shown by the following extract : 

* '^ "^ ; " and the trustees of said museum shall be authorized 
to publish each year the scientific contributions of said staff and 
sucli otlier original scientific contributions as they may deem 
exi)edient, which publication shall bo in lieu of the reports now 
required by law from the State Oeologist and State Entomologist, 
and the scientific papers communicated each year to the Legisla- 
ture along with the annual report of siiid trustees;" * * * 
"and by means of ])rinted liand books describing said collections, 
and in such other ways as may be practicable, to make said 
museum a means of instruction to the citizens of the State." 

" In order to provide for the ex])ense of printing the aforesaid 
scientific publications and in order to increa,se the usefulness and 
efficiency of said museum as aforesaid, the annual appropriation 
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to be made for its maintenance shall be fifteen thousand dollars, 
to be jmid on vouchers approved by said trustees." 

For the purpose of carrying out this provision of the law the 
additional sura of $5,000 was added to the previous annual 
appropriation of the museum. At that time the writer had in 
preparation and well forwarded a pai)er upon the genera of the 
fossil Lamellibranchiata. Also in a forward state of preparation 
a monograph of the Dictyospongida^, of which preliminary 
notices had appeared in the museum reports for 18(>2 and 1881. 
The Keport for 1862 was published in 18(>3, and the Jicport for 
18S1 was publisheil in 1884; the paper on the Dictyospongida^ 
having been published in 1882 in advance of the Report. 
Besides these other papers were in progress corresponding with 
the subjects under investigation for the volumes on the 
Palaeontology. 

The monograph upon the Dictvosi)ongidap, as far as itha<i pro- 
gressed, was brought before the Trustees of the State Museum in 
January, 1885, and the following resolution was jnissed : 

Remlved^ That the monograph of Director Hall, on Dictyo- 
si)onicida!!, be published by the museum as Bulletin No. 1. 

However, when 1 asked for the means of completing and pul)- 
lishing the work, it was refused. After the completion of volume 
V, part I, I brought before the trustees, the subject of a bulletin 
upon the Genera of I^mellibranchata asking for jneans of com- 
pleting the work which had been already carried on to a consid- 
erable extent, and ten plates of these illustrations had been 
already published with my report for 1881. To this apjJication 
I received a refusal. After this I had in progress and well for- 
warded, the material for a bulletin upon the Hryozoa, which, 
at the recjuest of the secretary of the [>oard of Regents, in J88l), 
I carried on to near completion at my own expense; but when 
presented for j)ublication it was n^fused. 

In order to avoid the humiliation of a fartln^r ivfusal, I have 
ceased asking for the means of publication, but on several 
occasions have, brought before the museum committee the 
drawings of Dictyospongidje, as far as completed, and also the 
drawings of fossil Corals, which had been made to the num- 
ber of at least eighty quarto plates, before the passage of the 
1891. 17 
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law of 1 ^83 ; on each occasion asking for the consideration of 
the subject, and the suggestion of some plan fortheii' publication. 
The bulletins which have been published under the provisions 
of the law of 1^8o, are the following : 

** Volume 1. 6 nos. Pvice, $1 in chdh. 

•' 1 Marshall, W: !». Preliminarv list of New York unionida\ 

11* p. Mar. 181)2. /*n'rr, 5 re/if^. 
"2 Peck, C: II. ( 'Ontributions to the botany of the state of New 

York. W \). 2 pi. May 1SS7. PrfW, 15 c^ftt^ 
'* 3 Smock, J: (). Building stone in the state of New York. 

152 p. Mar. 1888. Pria^, 30 cent^, 
"4 Nason, F. L. Some New York minerals and their localities. 

11) p. 1 pi. Aug. 1888. Price, 5 ee?its. 
"5 Lintner, J. A. White grub of the May beetle. 31 p. il. 

Xov. 188.S. J^r!ct\ lo rf>nts. 

'^G Lintner, J. A. Cut-worms. 3f; p. il. Nov. 1888. Price, 1<» 

rentif, 

•* Prii^e toddviitice suhsrrihers, 50 renfs <i vol u inc. 

** Volume 2. 4 nos. Price, >^V in cloth. 

*• Tlie first hIx bulletins are paged independently; the numbers of v. 2 are 
paged continuously as a single volume. 

" 7 Smock, J: C. First report on the iron mines and iron ore 

districts in the state of New York. 5+70 p. map 58+<U» 

cm. June 1889. Prvw 20 cenU, 
" 8 Peck, C: II. Boleti of the United States. tM> p. Sept. 1889. 

Pricr^ 20 onU. 
"9 Marshall, W: B. Beaks of unionida* inhabitin<i: the vicinitv 

of Albany, N. Y. r^\ p. 1 i)l. Aug. 1S!m). Prio\ 10 ccnU, 
'' lo Smock, J: C. Building stone in New York. 210 p. map 

5S-f 60 cm. tab. Sept. 1890. Price, lo oenU, 
'* 11 Merrill, F. J. II. Salt and Gypsum Industries of New York. 

89 p. maps. April, 189.'). Price, 4rO cenfsy 

Finding it imp-)ssible to obtain publication as I had expected 
and which had been promised to me before the i>assage of the 
law of* 1883, I have asked of the Legislature the means of 
illustrating my annual reports as State Geologist, and the follow- 
ing piipor is the first to appear under this authorization. Cer- 
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tainly such a paper would have been more appropriately pub- 
lished as a bulletin of the State Museum of Natural History, but 
in this direction publication has been persistently refused. 

The preliminary work upon the Genera of Lamellibranchiata 
has not been continued, and the bulletin in preparation ten years 
iigo remains without material progress. The bulletin on the 
Bryozoa proposed, and prepared for publication in 1888 and 1889 
yet remains unpublished. The work upon the Dictyospongidae, 
which was originally recommended to constitute bulletin No. 1 
of the museum series, has progresspd mainly in the direction of 
the accumulation of material, and the publication of new species 
in the report for 1889, until the present year. The continuation 
of the present paper upon the Brachiopoda is already far advanced 
and it is expected that it will be published in the annual report 
of the State Geologist for 1893. The second part will include 
the spire-bearing genera, the Rhynchonellid®, Pentameridae and 
the Terebratuloids. 

With a continuation of the present provisions for illustrating 
the report of the State Geologist, we may hope within a few 
years, to retrieve in some measure, the loss of time and publica- 
tion, suffered during the past ten years. 



AN INTRODUCTION 



TO THft STUDY OF 



THE BRACHIOPODA 



INTBNDBD AS 



A HAND BOOK FOR THE USE OF STUDENTS. 



By James Hall, assisted by John M. Clarke. 



PREFACE. 



The accompanying paper has been communicated as a part of 
and to the report of the State Geologist with the object of pre- 
senting to the public an example of the kind of work I had 
proposed to do under the provisions of the law of 1883, which 
appropriated the sum of $5,000 annually for the purposes of 
publishing the " scientific contributions " of the " museum staff 
and such other scientific contributions as tliey," the trustees, 
"may 'deem expedient ;' and by means of printed handbooks 
describing said collections and, in such other ways as may be 
practicable, to make the said museum a means of instruction 
to the people of the State." 

It had long been my desire to Jiccomplish by some means a 
diffusion of the knowledge of the Palaeontology of the State as a 
guide and help to students in geology in our colleges and higher 
schools. In the earlier work of the Paleontology of the State, 
when the publications were comjielled to follow immediately 
upon the acquisition of fossils from the field, it was necessary to 
include all the classes of organisms from the formation, or series 
of formations, under discussion, and, therefore, the earlier 
volumes present only a very partial attempt at a biological 
arrangement of the material. As soon as collections had accu- 
mulate<l to such a degree as permitted the treatment of each 
class of fossils, from one or several formations, in their biological 
relations they were so discussed and illustrated. 

It was not until the time of the publication of the fourth 

volume upon the Devonian l>rachiopoda that such a method of 

treatment could be ado])t(Ml, and during this work 1 became 

more fully awai*e than ever before of the necessity of preparing 

3 
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an epitome or synopsis of that volume, and also including the 
preceding volumes, so far as related to tlie brachiopoda, which 
might bring before the student a clearer appreciation of the 
generic featui^es of this class of fossils. With this idea in mind 
arose the conception of treating this subject in the order of 
geologic time. To one who had worked among the fossils 
of the older rocks upward through all the formations to the 
Oarboniferous, it was impossible to avoid the conviction that the 
modification of similar forms in successive geologic periods, and 
the final disappetirance of some of them, either from slow 
degeneration, or after extravagant manifestaticms of certain 
char icters, had a significance which had not been fully unde^ 
stood or a])preciated by writers ufion this class of fossils. 

With this conception in mind 1 began the preparation of what 
was then intended to bc^ a supplement to A'olume IV of the 
Palaeontology of New York. Aftc^r waiting for more than 
twentv years for the means of makin"* the necessarv collections 
and for iiubliciition, this su])])lement ha,s expanded into volume 
VIII, ])arts i and ii of the Palaxmtology of New York. From 
the studies carried forward among the brachio])oda in preparing 
these volumes has come biick to the writer more strongly than 
ever the importance of ])reparing a synopsis of the genera which 
may form a useful handbook for advanced students ill geologic 
studies. 

Through the action of an intelligent Legislature and the appre- 
ciation of a wise Executive, means have been furnishcil for 
making this publication. 

The discussions of the genera and their relations are the same 
as those given in the volumes just named, with corresponding 
illustrations. 

In order to present the subject to the student, in not too 
abrupt a manner, it hius seemed necjcssary to precede the generic 
discussions by some general elementally exj)lanations. 
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There is at present no work in the English language meeting 
the modern requirements of a guide or introduction to the study 
of the Brachiopoda in which elementary facts in regard to struc- 
ture, function, habits and distribution of these animals, the dis- 
tinguishing characters and systematic relations of their genera, 
are concisely brought together in one place. The literature per- 
taining to both recent and fossil fonns is widespread and in many 
languages, beyond the reach of most students, and sometimes 
accessible with difficulty even to investigators. Dr. Qihlert has 
admirably summarized the subject in Fischer's Manual de 
Conchyliologie (l»"87) and Prof, von Zittel has treated the group 
still more succinctly in his "Handbuch von Palaontologie." In 
bringing to a summary the investigations of the palaeozoic 
genera of the brachiopoda as expressed at length in volume VIII, 
parts i and ii of the Paheontology of New York, it has seemed 
desirable to present to stu<lcnts an abridgment of the conclusions 
there derived, with the addition of some introductory and more 
general descriptive matter. The ()ut<?ome of this ]>ur])ose is the 
present work which it is hoped and believed will be found ser- 
viceiible to students of both palaeontology and geology, and liel]) 
to nourish the growing interest in the structure and history of 
these important animals. The work has been prepared for the 
use of American students to whom it is cordially dedicated, 

JAMES HALL, 

State OeohglsL 
1891. 18 5 



THE BRACHIOPODA. ^ 



GENERAL CHARACTERS OF THE CLASS. 

! Brachiopoda are marine animals inclosed in bivalved, 

teral and inequivalved shells. 

St group they attained a most prolific and multiform devel- 

it during the Palaeozoic and Mesozoic eras in the history of 

rth, while their existing representatives are comparatively 

L number. A knowledge of their variations in form, struct- 

A in time is, therefore, of highest importance to the student 

logy and geology. 

irief, these animals are characterized by the unequal devel- 

it of the two lobes of the cuticular integument {m€unile\ 

results in the unequal size of the valves. The mouth is 
wi subcentrally or posteriorly and is surrounded by elon- 

usually spiral cirrated expansions, which occupy the ante- 
)rtion of the valves and serve as conveyancers of food-bearing 
currents ; in part, also, subserving the function of respira- 
There is a simple oesophageal nerve-ring with an inferior 
►-oesophageal ganglion, and various small accessory nerve- 
The sexes are distinct in all species in wliich these 
iters have been studied. 

UTS OF Life. From our knowledge of existing species it is 
3d that all Brachiopoda, at some i)eriod of their existence, 
:;ached to extraneous objects. To this statement, there is 
le known exception among living forms, namely, the lin- 
, Olottidia Audehardi. In the fossil (Palaeozoic) genera 
30PS and Pskudoorania there is no evidence of attachment 
kind, either in the young condition (Phoi idops), or in the 
3 and senile stages of growth. 

ition is usually etfected by means of a fleshy arm or pedicle 
iter or less length, protruded through an a pa i'tu re at, or near 
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the apex of the larger valve. In cei'tain genera, however, fixa- 
tion is attained by the cenicntation of tlie lower valve (Ckamia), 
or of the umbonal portion of the larger val vc (Strophai/mu, David- 
BONrA, LfiiT.KNiBOA, Ckoitoprotus, otc.) to the external object 




Fio. 1.— Iierhtfii Itmtielti. 




<t Uu bnchlal TalTe. 



Tlie former mode of jittachiiienl U\]ies place at an early stage in 
the; growtli of the anininl, nnil is i-ontiniieil in some instances 
throughout tlie i-emtiinderof its life (Tkhkbuatei-la, Maoelujtu, 
IlBMiTHvitiB, etc.); at othor times the jx^liclo becomes atrophieil 
jifter a(loles<!eiice or matuntv. by the incurvature of the beak of 




Fio. r- A portion 
verj younff HheLli of Derl'nu Eirv attached hy 
obwrved IluU most of tlie attiicbrd (belle haif i 
fill, tluiDKh their rektlri- poailiotia uv InTt-rted. 



le □( PfodiKt't*. to whlcli K m 
itatlon ol the pedldB-nlre. 1 
hiDire Itne pknllel to VbMl at the 



the larger valve, or by the closing of the a|>erture for its p**" 
sage by ailvcntitious <k'|K>sits of calouR'oiis matter, and the flh^ 
thns becomes free. TliiK eondition is true of some living gonel* 
while it obtjiiued among tlie niajtirity of Palaiozoic specie^ 
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ly those of the genera Stropbokena, RAFiNKsyuiNA,* Stro- 
(TA, Lept.ena, Plectambomitks, Ciiomktkb, pRODUCTDe, etc. 
'ion hy calcareoiis cementation also began early in life, and 
fiA, Davidsoni*. Leit.knisca and Riohthofenia. coDtinues 
the remainder of the animal's existence, the attached 
■equontty being fixeil by its entire outer surface. In other 
the condition of attachment was restricted to early, or 
int growth stages ; (Orihothetep, Dkbuva, STKOPHAUseiA, 
(iKA, etc.),'}' the shell in after life becoming detached from 
ring, but usually retaining a scar or deformation of the 
in the urabonal region. Attachment by cementation has 
own by .Ialkson to induce among the Lamellibranchiates 
jly vescicular structure in the attJiched shell ; and it may 




le of more general application, as it is seen in ctlrtain 
d anncUdan tubes, e. g., ('whvU/cm proprivg ; and among 
ra<iliio|)o(ls which are attached by a considerable surface 
shell, such as Ckania and, especially, the extravagant 
}FENiA, the vcsciculation of the shell-structure is a striking 



reqaMitly \a Stropbosina and SLiFiNEEf^ciNx a niinulo pediplt^i-uHOKelaretBliiH] in 
^ coadlclon o( the shell, but it li always e^ldeut tbat llw Bheil ciiuld Dot, at this 
rowlh, haTe lieea supported by any musoular apparatus whlth mlRht lie protruded 
is aiwrture. In Rofiiu-tipitna oltnn-ila, ot the Lowi^r Silurian, it is setm thai die 
J of Ihe ap«rture baa increased most rapidly about (he liase ol the pedicle, and Ibe 
etiiUKoC the passagte may be altoKetber closed, vbJe.the external opening remalni. 
'Ill t'lrichi, nt (he Laser Silurian, Is the only Inortlculaie brachloiiod which appean 
■n thus attached la early growth and to have become free at maturity. 
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itluHiilui Avfi'hiirdi iiaa boon mentioned as a species in whicb 
attachment exists at no stage of develop- 
I ment. The muscular pedicle of the 
imal penetrates marine sediments and 
gathers alx>ut itself a mass of zi^lutJD- 
ated grains of sand, fragments of shell 
and bits of si^a-weed, forming thm a dis- 
tinctly fi*ee capsule or tube, after tlie 
manner of many worms. This may be 
regarded a^ a sort, of attachment, as the 
animal, after the formation of this tube, 
is at no time frtn? from it. 

In the gennsSTB(>FiiAL06Ti. the attach- 
ment by tlie sul>stancc of the valve was 
fret|iiont}y aidwl by the long spines with 
which the attached valve is fumishetl, 
these axihcring to, or embracing the 
'foreign object. An individual of Sti'op/mlosta radicana, having 
liecomc lodged in tlie ciivitv between tlie calyces of a compound 
coral {Acervularia), has ancludcd itself essentially by its spinet 
alone, only the posterior edge of the valve coming into contact 
with its host. 





Kia. S - 5f rojihalMia rodifiiiu, titualvd In ■ ctvlty between tbe cslrcss of Aetrvaiaria, asd 



ETiiEBiUdb: has described some small productoids (/ii;A«ru^fM 
rnmplectens), which are atta<:heil to columns of crinoids by 
the encircling of the spines, as though at some time these 
spines had been tlexible and prehensile organs. Tbe same author 
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also mentions a species of Ohokrtrs apparently attached by 
the spineti on tlie cardical margin, but this observation seems 
to iTijuire verification, ProducteUa nmHoe/-lti; of the Devonian- 
has the spines in the iimlxtnal region of tlie large valve curve<l 
upwanl, those from opposite sides jm-ssing each other; like a 
man's arras extended and folded above his hea<l. These were 
andoubtedly clasping or anchoring spines. 

It is even (xwsible that jij-ntion. l>y inoarimj, or temporary 
atta<'hiaent ivas efffcted by an extravagant growth and enfolding 
of the anterior ptn-tions of the larger valve, in some Carboniferous 
productoids {Pkobi'Scidblla) which have been de8cril)ed by I)e 
Vernedii., Dk KoNiNCK, Davjdson and others. 





Flo ;.— ^h^tidgina complectenM attacbed bj Fio, t 
ttB aplnf* to •crfnolil column. (Ethbuihie.) clasptngsiilnealDttieutntKnialreitlon HwaU- 

ton ^oup ; New York. 

T/m capability of locomotion in tlie brachiopods was very 
Iinute<l. During the unattached condition the spawn were active 
swimmers. Tekebkatcuna becomes attached very early in its 
history, while Disciksca is fixed only after many of the adult 
characters have been assumed. It is difficult to believe that any 
power of locomotion was possessed by the ancient forms in which 
the pedicle was atrophied at maturity and the shell thus set free, 
as Spikikbr, Pkodlctis, some lorms of Atiiybib, etc.; or that the 
animals could depend on other than circumstantial causes for a 
change of place. Some writers have suggested that the long 
spines with which several genera, especially Proddctus, are 
furnished, may have been aids to such motion, but as these spines 
were uncjuestionably rigid bodies, it is difficult to believe that they 
could have had any part in the voluntary motion of the animal. 

DisTHiBDiioM. The brachipods are gregarious in habit and over 
a, given area of the sea-bottom a single species will fre<juently be 
found in great numbers. " Prof. Jukes got immense numbers of 
WaldAeimia fla/vescens or mistralis while boating in Australia 
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among the reefs. M. Volain picked up a small species of Kbacs- 
siNA in vast numbers on the shore in the interior crater of the 
island of St. l^aul, the shells being alternately covered with water 
and left dry at everv tide. Krauasina ruhra. from the coast of 
Natal in South Africa, was described by Dr. Gray as having been 
found attached in great numbers to Ascidia and stems of sea- 
weeds" (Davidson). It is said that moi^e than twent}' bushels of 
Lingxda anatina were j)icked uf) after a violent storm on the 
coast of Manilla, and (Eiii.krt states that on the coast near 
Guernsey w^ere found at one time about two hundred specimens 
of Cistella cisteUula, 

Some of the genera and species of brachiopo4ls i)ossess remark- 
able power of resisUince to physical conditions, and ai'e found at 
various depths. The genus Discinisoa has representatives within 
five fathoms of the surface and at a depth of 2,500 fathoms ; the 
species Terebrtitulina rajnitse/'pefit/fi mnfres from near the surface 
to a depth of 1,195 fathoms. The greatest depth from which any 
species hjis been dredged is 2,945 fathoms ( ZioMyr/na Wj/villii), 

The evidence afforded by living species is tus yet insufficient to 
detenuinc the effects of batliymetric conditions u]>on specific 
characters. It is cvichMit that tlilFerent species are variously 
airect<Ml or inecjuably resistant to those influences; but as a general 
rule, ditrerent si>ecies or associations 4)f species am found at differ- 
ent <lepths. 

In th(^ sumnuiry of batliymetric distribution of living s])eciosa«i 
given by (Khlert, it appears that in the Llttond Zmiey or thai 
betwetm tides, there are 17 known species, 7 of which are peculiar 
to it; in the y^// //?//? ^//'/rtn /<//*/' (to a depth of 15 fathoms), there 
are 4t> species, 15 «)f which are |)eculiar to it ; in the Zotwof Nuf- 
lljtonfi iinnw 15 to 5o fathoms) are 31» species, of which but .*» 
are restricted to it ; in the Zone of Bnirhiopods (from 50 to 
27S fathoms), 58 s])ecies have been found, an<l 20 of these 
are not known elsewlien;; in the /14//.vWiZ<m<' (fnmi 278 to 2,915 
fathoms) have i>een found Jio species, of which 12 • do not 
occur elsewhere. It is, howevc^r, to lie observed that in these 
conventional divisions the so-called restricted species occur either 
in Z4)nes of grejit V(»rtical extent or those where organic life gt^n- 
erally is the most prolific. There is no evidence that this bathy- 
metric range of the brachiopods has been effected by any other 

12 
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causes than restricted powers of self-distribution, in co-openition 
with a given capacity of resistance to physical forces. 

An important factor in their distribution is the influence of 
heat and cold, to which the brachio])ods arc evidently sensitive; 
a fact which makes itself ap])arent in their geographical dissemi- 
nation. There are some species {IhiniihyriH psiitacen^ Lwihynna 
arctica, Tenhratella SpitzhergcfUiiii) which flourish best in the 
cold watei^s about the north pole, and never transgress into the 
warmer seas whei'e the l)rachiopods are most prolific. At the 
same time there are a few species that are world-wide in their 
distribution i Lfothynna vlirea^ var. mlnar^ Terehraiulina oapuU 
Hvrpenih)s and, as (Ehlkkt obsei'ves, these ai'e sy)ecies which also 
possess the greatest bathymetric range. 

The following table of the Geof/raphieal Provhuusiiwd the spe- 
cies embraced within them has been hirgely drawn from that 
compiled by (Ehlkrt in Fischer's Mannd de Conchyliolofjie, 
This may be studied in connection with the Jiccompanying ma]) 
of the World, upon which is ])lotted the distrilmtion of living 
species. 



Arctic Provinck: 

Atretia gnomon. 

Crania anomala. 

DisciniHca athintica. 

Liothyrina arctica. 

Ma^xindrevia orauium, 

Dallina septu/cra. 

Magella n la i ene rn . 

Rhynchondla {Iletnithyritf) psittaira. 

Tcreln'at alia frontalis, 

TcrebrafHht Spitzbergensis. 

Terehraiulina capnt-Hcrpentis, 

Bore A r. 1'rovince: 

Atretia gnomon. 
CutteJla ciatellnbt. 
Crania anoinala. 



%i 



var. a lint. 



Terebratalia transversa, 

T' rebratulina eaput-serpentis, 

T. unguiculata. 

liUsiTANiAN Province: 

Cistella cisteUula. 
C. cuneata, 

C. neapolitami. 

Crania anomala, 
Disciua striata. 
Discinisca atlantica . 
Euca la th is ergast ica. 
E. Man-ayi. 

E. tnberata. 

" •' var. mediterranea. 

Gn'ynia cap.^nla, 
Liothyrina sphenoidea, 
L. ritrea. 



Latpiens Calif or nicns (Megerlina ,Tef'\ ** 



%i 



var. minor. 



Mac.antl revia eraniuvi. 



Dallina aeptigera. 
Mega th yris decolla ta, 
Mi'thlfeldt ia truvcata. 



freysi.) 
Maca ndrcria era n inm . 
Dallina iieptigera. 

Rhynchonella {TTcmithyris) psittacea. 
Terebratella Frielii. 
T, iMbradorensis. Platidia anovioides. 

T. Spitzbergensis. \ P, Daviisoni, 

1891. 19 13 



var. monstruosa. 
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Pit I tidit 1 Iv n i/eivi . 
RhynchoneUa {Heniithyrin) cornea. 
Terebrattilina capnt-Herpentia. 
T. trigowi. 

Wkst Afiucan Provinck: 

Dytscolia \Vy villi, 

Discina stviota. 

LingnUi parva. 

Liofhyrina spJi^'noidU'ti. 

Mi) h Ifddtia incur Ut . 

RhynchoneUa {Hcmithyris} cortiett. 

Terehratulina cajnt t-tferpcui m. 

S«dltu African Province: 

Agulhiisia Lktvidsoni. 
KransHina cognata. 
K. Davidson i. 

K, pisHVi, 

K. rul)ra. 

lAothyrina i>itre(tyfir. minor. 

Indo-Pacific Province: 

Disciniscd stella. 

Lingida ajjinis. 

L. an<ttin4t. 

L. hians. 

L. hirundo. 

L. Reexni, 

lAothyrina riirea, var minor. 

MiMfeldtia nangnineu. 

M. truncata. 

RhynchoneUa {Hemithyris) (irayi. 

Terebratella Frielii, 

Tttrebratulin a Cumingi, 

T. Japonica. 

T. Murrftyi. 

AU8TRA LO-ZE ALANDI AN PROVINCE : 

Crania Suessi. 
KraiMsin a A tkinsoni. 
K. LamarcJciana. 

Lingida exusta. 
L. Mnrphiawi. 

I J. Utmidnla. 

Liothyrina Wyvillii. 
MagaaellalEva nui. 
M. Jibnla. 

M. inconspiciut 

Magellania flavescens 
M. lentieularis. 



' Miihlfeldtio inincata. 

M. WillemoeHi, 

RhynchoneUa (Hciniihyris) ntijrivni 

Ti'rrhratMt mtenUt. 
, 7'. rubirnndn. 

• Terchrtifnlina canrcUafa. 

[ Japanksf. Pkovin<'e: 

: (.^raniii japonica. 
' Diitrinisca sfelhi. 

lAtt{U('UH picfna. 
, J J. rtibcUa. 

I Lingtda Adum^i, 
I L. Jaapidca, 

' L. lejridHla. 

I L. unwragdinn. 

I lAothyrina Dalli, 
I L. rifrea var. IJavidsoni. 

' Marandmria craninm. 
. Magasrlla Adtnntti. 
i .V. Gouldi. 

I Ma'ivWtnia Grayi. 
■ IkiUina Rftphaolia. 
I Mnhlfohitia santjvinca. 
! HhynolKVieUa {Hfimithyrint) Di'ulerHn 
I /?. lucida. 

R. imttarm, 

' T*'r('hratalia roreanica. 
I T. frontalis. 

, Terebratella Mari.a\ 
\ T. Spitzbenjensis. 

I Terebratnlina caput-fierpentin. 
! r. CrOHsii. 

T. Cnmingi. 

I T. japonica. 

! T. radiatn. 

f Aleutian Province: 

j Miigasella (tletttica. 
I .1/. radiata. 

\ RhynchoneUa {Hemthyis) psittneva. 

Terebratalia frontalis. 

Tcrebi*ateUa Lamanoni. 

T. transverma. 

Terebratnlina nngnicnlata. 



Californian Province: 

Glottidia albida. 
G. Palmeri. 

Laqueua calif ornicua. 

14 



Ltotkyrina Steamti. 
Flatidia anomoidee. 
TVrebrafoIta dbtoUta. 
T. ocddentalu. . 

Ter^}raleUa iranmerta. 
Terebratniina miguiculata. 

pAMAiao Province: 
DudniMa Cumingi. 
D. lameHo»a. 

aiottidia ^ttdebardi. 
O, lemen. 

lAothyrina vva. 

PKRDTIiN PEOVINCK: 

Diteiniaca Citmingi, 

D. lameUota. 

Liothyrina Wyvillii. 
Magellania WyviUU. 
Herebraialia dorsata. 

Haobixakian PROVinCB: 
LMhj/rina Moael^. 
L. WyvmU. 

Magaaella JUiewosa . 
M. kevti. 

M. rhombea. 

Magellania Eergudenenti*. 
M. venota. 

Flatidia anomoides. 
Bkynchonetla {Hemith)/Ti») n 
TerebTatalia doraata. 
TertbrateUa puloinata. 



TerebratuHna Murragi. 

T, a^tentrionaUt. 

Pataooioan PBOVIKOE: 
Liothyrina uva. 

Cabibbxah PbotincB: 
Bouchardia rosea. 
Cittern E 



Sehrammi tw. ruftrirtinet 
Crania Pmtrtaleai. 
Diaeiniaoa AntUiaTum 

Cumingi. 
Diaeolia Wyvillii. 
Olottidia AntiUarum. 
pl^ramidala. 
lAothyrina Bartletti. 

Moaeleyi. 
Flatidia anomoidM. 
Terdtratulina CaiUeti. 

caput-terpeiUit. 
Tlttcidium Tnedtterraneum. 

Trans ATLiNTic Pbovihck: 
Crania PaurtaUai. 
Diaciniaoa ailantica. 
aiotUdia pj/ramidata. 
DdUina floridana. 
Itatidia anomoidea. 
Terdiratvlina CaiUeti. 

Mpfmfrtonoli*. 



EXPLANATION OF MAP. 



Tlio geo^j^rnpliical |>i)sit.i()n of each species is represented by a 
black circle inclosing a ninnber, which refers to tlie following 
alphabetical list of names: 

(The fact is recognizeil that some of tho names here employed probably repn*- 
sent developiiiontal pha.st»s of otht^r species, but as it is impossible with our 
[)re6ent knowJe«lgo to liscertain of how many such names this is true, the com- 
monly accepted designations are therefore employed.) 



1. Agulhasia Davi^lsoni. 


33. 


Glottidia albida. 




2. Atretia Brazieri. 


34. 


G. 


Antillariuu. 




3. A. 


gnomon. 


35. 


G. 


Audeb;irdi. 




4. Bouchardia rcxsea. 


36. 


G. 


Palmeri. 




5. Cistella Barrettiana. 


37. 


G. 


pyramid ata. 




«. C. 


ciatellula. 


38. 


G. 


semen. 




7. C. 


cuneata. 


39. 


Gwynia capsula. 




8. C. 


Kowalevskii. 


40. 


Kraussina Atkinsoni. 




9. C. 


lunifera. 


41. 


K. 


(^ognata. 




10. C. 


lutea. 


42. 


K. 


Davidsoni. 




11. C. 


neapolitjtna. 


43. 


K. 


Deshayesi. 




12. C. 


Schrammi. 


44. 


K. 


Lamarekiana. 




13. " 


*' var. rubrotincta. 


45. 


K. 


pisum. 




14. C. 


Wood wardiana. 


46. 


K. 


rubra. 




15. Crania anomala. 


47. 


Laciueus californious. 




10. 


' *' var. alba. 


48. 


ii 


var. 


Van(;ou 


17. C. 


japonica. 






verensis. 




18. C. 


Pourtalcsi. 


49. 


L. 


pictus. 




19. C. 


Sucssi. 


50. 


Lingula Adamsi. 




20. C. 


turbinatn. 


51. 


L. 


aftinis. 




21. Discina striata. 


52. 


L. 


anatina. 




22. Discinisca Aniillarurn. 


53. 


L. 


exustii. 




23. D. 


atianiica. 


54. 


L. 


hians. 




24. D. 


Cumin i. 


55. 


L. 


hirundo. 




25. D. 


la? vis. 


56. 


L. 


j asp idea. 




26. D. 


lanu'llosa. 


57. 


L. 


lepidula. 




27. D. 


Stella. 


58. 


L. 


Murphiana. 




28. Dys 


olia Wyvillii. 


59. 


L. 


parva. 




29. Eucalathis ergastica. 


60. 


L. 


Reevii. 




30. E. 


Murr yi. 


61. 


L. 


smaragdina. 




31. E. 


tuberata. 


62. 


L. 


tumidula. 




32. *' 


"• var. mediterrauea. 


68. 


Liothyr 


ina arctica. 
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K 



leans. 

" var. pyx- 

ta. 

acea. 
)rdi. 

ratal! a) coro- 
na. 

ratalia) dor- 



■f 



ratalia) fron- 

loreiisis. 
loni. 

t 

9 

ratalia) obso- 

ratalia) oeci- 

;alis. 

ata. 

iiida. 

1108a. 

♦ergensis. 

>ratalia) traus- 

a. 

'rina)Bartletti. 
) Dalli. 
) inc^rta. 
) Moseleyi. 

) Steariisi. 

) uva. 
Pti. 

ellata. 
t-sorp«»ntis. 

• 

J. 

igi. 
ica. 

a. 

■trioiialis. 

a. 

uulatji. 



iJit^dittT- 



t. 






EXPLANATION OF MAP. 



'^riic «iv<»i:rn|)hical posilioi) nf (»arli species is represented I»y a 
black circli' inclosing- a nuinl^oi', which refers to the following: 
alphabet i'-al list t)!' names: 

(Tin.' fart i-; nH'ojjjni/AHl tlint sv>Tnot>l" lluiianits henM'Mi ployed probably repn*- 
stMit tlevcl<»]niu'iiial pliast-s of otbrr sptM-ics, l>ut as it is iinpt>jsibie witb our 
l>res('Fit knowioilgt- lo ascvrtain of how inatiy such names tijis is true, the coiii- 
nuMiIy a«'ri'ptt'il dosijjnations aiv theivfore employed. ? 



1. 

o 

fm . 

4. 
5. 

♦;. 

(* 

4. 

8. 

10. 
11. 
12. 
V.i. 
14. 

15. 
10. 

17. 

l.s. 

10. 

20. 

•M 
»>o 

2:). 

•JO. 

'>S 
on 

yo. 

::il. 

32. 






Agulhusia l)avi<]soni. 
Atrotia l^ra/.ieri. 
A. ^jjnomon. 

Boui'hardia nKst-a. 
Cistella BarrotliaDa. 

cistellula. 

cuneata. 

Kowaiovskii. 

liinif«Ta. 

hiu»a. 

Ilea poii tana. 

Sell ram mi. 



C. 
C. 

c:. 

C. 
C. 
C. 



k( 



var. rubrotineta. 4.*). 



C. 



C. 

r. 

C. 
0. 



Woodwardiana. 
Crania anomala. 

" " var. all ►a. 

japonic a. 

Ponrtah si. 

Sucssi. 

turbinata. 
Discina striata. 
Discinisca Auullanim. 
J). atian ica. 

D. (,umin i. 

L). ljevi>. 

D. lamell<wa. 

D. sWlla. 
Dvd olia AV Willi i. 
Euca lathis erj;astiea. 

E. Murr yi. 

E. tuberata. 

it >• 



1 '4^. 


(Jlottid 


ia albida. 


5U. 


G. 


x\ntili»riim. 


:5ri. 


G. 


Andebiirdi. 


;{0. 

1 


G. 


Palmeri. 




G. 


pyramidata. 


:j8. 


G. 


.spiueii. 


:50. 


(iwvni; 


1 capsula. 


40. 


Kraussii 1 a A t k i iiKorii . 


I'll. 


K. 


cognata. 


42. 


K. 


Davidyoni. 


4:^. 


K. 


Dinshayt'si. 


'44. 


K. 


Lamarckiana. 


Ao. 


K. 


pisum. 


i40. 


K. 


rubra. 


'47. 


La<|ueus californicus. 


\-\H. 


ft ft 


var. Vancou 

verensis. 


;49. 


L. 


pietus. 


i ."iO. 


Llnj;ujj 


L Adamsi. 


ir,i. 


L. 


alHnif-. 


; -v^^ 


I.. 


anatina. 




L. 


exusta. 


' r,4. 


L. 


hians. 


55. 


1.. 


hirundo. 


, 50. 


L. 


Jaspiilea. 


57. 


L. 


lepidiila. 


• 5S. 


L. 


Murphiana. 


59. 


L. 


])arva. 


0(». 


L. 


Reevii. 


01. 


T.. 


srnanigdina. 


02. 


L. 


tumidula. 



var. me<iit^?rranea. | 03. 
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Liothvriua arctica. 



W! ^'«fli*>t»«ii«w*iw 



mimmm 






U<J 




K 



leans. 

** var. pyx- 

ta. 

.acea. 

:)rdi. 

ratalia) coro- 

;a. 

•ratalia) dor- 



ratalia) froii- 

i (-78). 

tlorensis. 

aoni. 



- 1 



■y) 



rabilia) obso- 

• 

ratalia) ocoi- 

talis. 

atj). 

iiida. 

Inosa. 

)ergeiiHis. 

jratalia) traiis- 

ia. 

Frina)Banlftti. 

) Dalli. 

) incerta. 

) Moseloyi. 

) Stearns i. 

) uva. 
eti. 

«eilata. 
it-st»rpiMitis. 

* « 

II. 

ttgi. 

ica. 

lyi. 

;a. 

itrioiialis. 

ta. 

culata. 

i. 

a) iiioditcr- 

Q. 



EXP 



The gvoi;r;i|). 
blac/k cin-h* inc 
alphnb'.^tical lis" 

(Tlu' fiu't i^ nw^i 

prcsf'iit krjo\vi«Ml;;\; 
moiily ai:<-«'pt<Ml de 

1. Agulhiisiii Dav 

2. A tret i a Brazie: 



:i. 


A. 


jjjnonic 


4. 


lk)U<^liardia ro 


5. 


Cistella Barret 


I). 


.'1 


cistelli 


1. 


0. 


cunea' 


8. 


C. 


Kowiil 


i>. 


c. 


lunif<': 


10. 


c. 


lutea. 


n. 


c. 


noapcx 


12. 


c. 


Sclirai 


iJj. 


» % 


»( 


14. 


c. 


Wood' 


ir,. 


(.'raniii anomal 


h;. 


• i 


t > 


17. 


('. 


japoiiii^ 


IS. 


t'. 


Pourtal 


10. 


C. 


Siu'ssi. 


20. 


C. 


turbinii 


21. 


Disc 


ina striata. 




Disuinisca Ami 


2:i. 


1). 


atiaJ 


21. 


D. 


Clin: 


25. 


\). 


la.-vi 


26. 


D. 


lanK 


27. 


0. 


steil! 


28. 


Dys 


olia WyvL 


21). 


Eucj 


ilatliis erg£ 


:jO. 


E. 


Mm 


;n. 


E. 


tulH 



32. 



i t 





Bbaoh 


OPODA. 


14'.* 




110. RbynchoDella nigricans. 


65. L. 


eubi|uadrata. 


111. R. 


van. pyx- 


06. L. 


viirea. 




idnta. 


87. ■■ 


'■ viir. cemica. 


112. K. 


paitiacea. 


68. '■ 


■■ '• Davidsoni. 


113. Terc'l.ratfUaBlaiifordi. 


flfl. " 


" '■ iitinor. 


114. T. 


(Terc'bratalia) con- 


70. L. 


Wyvillii. 




anica. 




115. T. 


cnienta. 


72. MagaaeUa Adausi 


116. T. 




78. M. 


aleutica. 




Hftta. 


74. M. 


ere mhta 


117. T. 


Frielii. 


7S. M. 


Evans 


118. T. 


(Tcrehratalia) frciii- 


76. M. 


tibuU 




taUs. 


77. M. 


flexiiosa 


119. T. 


Uouldi(i-T8). 


7a M. 


Gouldi 


120. T, 


I.almiJorenais, 


79. M. 


n prtt 


131. T. 


Lamanoni. 


80. M, 


onspi ua. 


123. T. 


Maria>. ' 


81. M. 


Lai ra lor ■nsis. 


iaa«. T. 


iTerebrataliaf obso 


Si. M. 


1 \ s 




leta. 


83. M. 


I tUE ni a. 


123. T. 




84. M. 


r la 




dentalis. 


85. M. 


rl mUa 


134. T. 


piilvinntji. 


8B. Mag 11 


n u 1 B £. 


12.5. T. 


ruliicinida. 


87. M. 


I all lloridaiia. 


120. T. 


lubLginoea. 


m. M. 


[ 11 1 a) Urayt. 


137. T. 


!SpiUlHTgcn«iB. 


8tt. M. 


KiTKUcleneni-iB. 


128. T. 


(Tercbratalia) traiis- 


80. M. 


l<-ntj('ularis. 




vi'rxa. 


91. M. 


(Dallhia) Raplwflis. 


129. TwI.r 


alula (LiuUivrinatBank'tti. 


fti. M. 


(l>aliiiia)sfiiligiTa. 


130. T. 


(L. ' )Dalli. 


U3. M. 


ti>]ii^ra. 


131. T. 


(L. 1 incerta. 


1)4. M. 


ven<iHa. 


133. T. 


(L. 1 Mimekyi. 


0.'). M. 


Wjv-iUiL. 


1H3. T. 


(L. ) SteariLsi. 


9«. MtgaUi 


vris il.voUutn. 


134. T. 


(L. 1 uva. 


07. Mdhlfeiatii. orl.in;.ta. 


i;«. Terebratulina Cailleti. 


m. M. 


. incerta. 


136. T. 




Bit. M. 


saiiguiiir-a. 


137. T. 


i^aput-scrpi-ntiu. 


00. M. ■ 


truiicaW. 


13S. T. (Dv 


<„lia)i:row.ii. 


01. M. 


viiT. iiion- 


m. T. 


■ Ciimingi. 




^troLisa. 


140. T. 


ja})oiiii;a. 


02. M. 


\Villiinuo«i. 


Ul. T. 


Murrayi. 


m. vUit'uVii 


ali.ilui.Jiilis. 


142. T. 


riuliala. 


04. I'. 


Duvi.Uutii. 


14;!. T, 


Mcpteutrioimlis. 


05. p. 


liinilVra. 


144, T. 


trigona. 


Wi. Rhviu-l 


iJK'iitKom.'a. 


14.-.. T. 


iiiigiiioulatii. 


07. It. 


I).«lerl.-ii.i. 


14«. TIU...J.1 


iitti Bant-tti. 


OK R. 


(Irayi. 


147. T. 


lUiciizi^lla) nii-diliT- 


OU. R. 


lud.la. 




runeuni. 
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Color. 

The shells of most living species are of light or neutral tints, 
white or horn-color. The deep-sea. species are usually vitreons, 
translucent and very thin-shelled. A deep orange-red in radiating 
bands or in solid tints, colors some species (Terkbratulina, 
Kraussina, etc.) ; light yellows, deep and light shades of green 
(Lingula), black in bands (Crania) or masses (Khtnohonxlla) 
embellish these shells. Even among the fossil species traces of 
faded color-marks are occasionally observed; Deslonoohamps 
has described them among Jurassic s])ecies, Davidson among the 
Carboniferous, and Kayser has found a color-marked Rhyhohon- 
ELLA in the Devonian. The large, highly ornamented species of 
Palaeozoic times, with their external sculpture heightened by a 
brilliant coloring must have been objects of exquisite beauty. 

The Shell. 
Exiemal Form, and Terminology of its Parts. 

The brachiopod shell assumes a great variety of forms. Usa- 
ally both valves are more or less convex, but they may be almost 
flat, and one of them is frequently concave, following the curva- 
ture of the other. In early age the surface of all is normally 
smooth, and while many retain this smoothness throughout their 
existence, the greater number bear radial ribs or plications, or a 
series of concentric varices and growth-lines. 

The valve, which, in youth or maturity, bears at or near its 
apex, a perforation or fissure, is knowm as the pedicle-valvej as it 
is through this opening that the pedicle or fleshy arm of attach- 
ment is protruded, being attached to the inner surface of the 
valve by a series of muscular bands. This valve has also been 
quite generally knowm as the ventral^ as it may, from certain 
considerations, be regarded as lying on the ventral side of the 
animal. It is usually the larger of the two valves, and has, 
therefore, been designated by many writers as the larger valve / 
but there is so great a number of instances in which the pedicle- 
valve is not the larger, that tliis tenn is objectionable. This 
valve bears tlie teeth or the principal articulating apophyses of 
the hinge, and has hence been teimed the dental valve ; an unsatis- 
factory designation, as a vast number of species is provided 
with no such apparatus. A few writers have called it the neural 
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valve, because of tbe lix-ation of the principal nerve-ganglia on 
this side of the hixly. 

The opposite, nsuallysmallfiriimliinporforate valve, is known as 
the bi-aolual oaJve, as to it ai-e attached the spiral arms or bnu^hiit. 
This is the tlcrmil, noah-f or hiPirui/ oalve of some writers. 





Fros. B.— FroDt and proQle Tlewsol Trrtbratida. 

These valves usuiilly have an articulated hinge situated 
beneath the beaks; sometimes they are lield together in simple 
apposition by muscular contraction, but iv'honever, and to what- 
ever extent tlie valves ai-o o|>ened by the animal, the liaais of the 
movement is at tliis postorior margin of the slicll. 

In discussinj^: the shells of tlie brachiopiMlH a simple nomencla- 
ture has been adopted. 

Most writ^is are agn'e<l in orienting a shell with its beaks 
iipwurd. That pi>r(ii>n <>i the valves thus lying alHivc a hoiizoii- 




Tio. M.- Urihitina. Via. W.- Ilntartbonittt. 

tal axis ((.' — 1)) passing through the center of the valves, is the 
ponieri^tr jmi'tUm, that below this axis the anterior pui'tiiMt. The 
sliull is also ilividc4l by a vertical axis i .\ l!) into etpial lii(i>i-al 
IHiftn. The fty^j'ol' the valves is their Jicut*' i>i' obtuse \M\n\ of 
19 
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beginning (a, ti), the umbo (u), tlie more prominent portion or 
beak including the npex; the xu/ihonal slojyea are the inclined 
surfaces about the umbo, except tho.se extending to the hinge 
margins, wliicli are known as the cardinal slopes (c). The 
hhuje-line (h) is the straight or curved line ah)ng which articula- 
tion takes place; th(^ rardlnal exireruities (e) the exsert ti>rmina- 
tions of this line; the vnrdhnd area (c, ca), a triangular vertical or 
curved surface, distinctly set olF from the general surface of the 
shell and more highly developed on the pedicle-valve. This 
cardinal area is transsected by a median trian^rular aperture 
having its a])ex at the apex of the pedicle-valve, its base at the 
hinge-line; this is called the delihyriam (dt)and in function it is a 
passiige for the pedicle. 

This aperture is usually closed or covered at some period in 
the history of the organism; in the earliest growth-stages of the 
shell, and in })rimitiv(* genei*a, it is covered by a single convex 
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l)late or sheath, known as the drltidlum ul). In secondary or 
derived genrra (KH^Nono.Ni.LhA, ^pikikkk, Atuykis, Terkiiratula) 
the <lellidiuni disappiars l»y resorption, at a very early stage of 
growth, or is never pre.sent, and the delthyrinm may remain open 
for a consideral)h* ptM'iod in the life of the animal; but it eventu- 
ally becomes more or less comph.*iel\ closed by the gradual 
formation, along ;he lateral m.M)-gins of tlie delthyrinm, of two 
separate plates uA/z^/VZ/V/ yyA/A.v, dp), which in the adult condition 
mav (.'ither remain discrete or unite alou"*: the median line, or 
having thus united, beconu»coalest-ed intoa single pL'ite (Si'Irikkb, 
0»Kii\A), which has the fcn-m of a deltidium but is whollv dis- 
tinct in ori^Hn. I'oth deltidium aiKJ deltidial ])lates may enclose 
an oval or circular ])assage i.)v fo/'nnum (f ) for the protrusion of 
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the pedicle; in the former the foramen is nsually apical, but in 
the latter it generally lies below the apex, and in both cases it may 
become entirely obliterated by the later growth of the shell. 
I^ewise both deltidium and deltidial plates may l)e resorbed in 



the senile stages of growth. 



In some of the edentulous genera, as Orhiculoidka and 
ScHizoTRKTA, a structurc somewhat analogous to the deltidium is 
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Pedicle valve. 



FiGB. 18.— Orbiruloidea. 
Profile. 



BrachUtl valve. 
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V. pedicle- valve; D. brachial valve; a. apex of brachial valve: a ape.Yof pedicle valve; 

/. foramen; It. liatrium. 

formed between the apex of the peilicle-valve and the opening 
for the pedicle, and this area becomes modified by the passage 
of the pedicle over its surface. Tt is innxirtaut to distinguish 
this from the deltidium of the articulate genera, and it may bo 
termed a listriate deltidium or listnnvi (It). 

It is probably true that in the very early growth st^iges of 
all brachiopods, the posterioi* margin of hoth 
valves was grooved for the passage of the 
])edicle. This is to some extent the condi- 
tion in the adult Linguj.a, Oholus and 
Obolkij.a. With the reduction in the rela- 
tive size of the pedicle, and its restriction 
to the larger valve, the pi'imitive aperture 
in the brachial valve was closed 1)V a trans- 
verse plate similar in appearance to the _ 

deltidium, and in function (to close a (lis- a Apex of pedicle vaive: 
carded or abbreviated passage) to the deltidial ^'- p«<**cie. 

plates of the opposite valve. This plate was not formed by 
the secretion and union of distinct lateral [)lates but by a 
1891. 20 
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general deposition about the margins of the aperture from 
the apex downward. This i)late iias iK'cn termed the chi- 
Udium (d') and has been shown to Ije of secondare' growtli. 

VariatioiDf in Fonn. 

The forms assumed by the bracliiopods are so diverse that it 

is often difBcult to believe that shells so unlike in contour belong 

to the same natural grou]). The habits of these animals and thfl 




na. lA.— MtrKtcUa 



workings of natural causes in tlii^ mtHltlication of their shells 
afFord a very substantial aid to tlifi (.■om])r(4iensi(in of these 
differences. 

The youngest shells of all Bracliiojioila (^so I'ar as llicy have 
been studied) are biconve.x and sub-si'Uiicii-culai' in inUliiK.^. Those 

Via. lit. Orlhit tnh-arinala. 

shells in which the iwdicle retains its ttniclinns until maturity 
(LiioDLA, Terebbatiti &, Mauei.i.ania, Il[fYNc:ii<>NKL2,A, etti.) anil 
hang freely susjionded from tlie jiiiint of anachnient, are oval and 
biconvex thnmghoiit tlieir existence. In suoli shuliti as Linuvli 
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and Obolub, and the eatly growth stages of many .genera 
where the pedicle is long and flexible, produced in the 
vertical axis of the animal, and at the 
same time not restricted in its passage to 
one valve, the dilferences in the form of 
the two valves are at their minimum, as 
they are more equably exposed and resist- 
ant to external physical impacts. Where 
there is a decided inequality in the valves, 
it has been observed in living forms, 
and is probably equably true of fossil 
species, that the pedicle is short, rigid 
and restricted to one valve; and there 
thus appears to be a certain definite rela- 
tion between the angle at which the 
pedicle is protruded and the size of the 




WW 



rw. It.— Uitguia IturiMana. FiS. 90.— Athfrii mbtilila. Flo. SI.— OrIkU Moba. 

(ifiTiDeoir.) 

T^Jves. The ijedicle-valve, which, typically, in the adult 
oondition is the larger, is the seat of the principal muscular 




Ttae. SttaaX.— Pentagonin unitulcata. 

activity and the main lodgment of the viscera; it is, in 
a certain sense, the cell of habitation of the animal, and 
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the brachial valve may be compared to an operculum 

and ID this fact is prabably one efficient reason tor tbe differenoa 

of si/fl in tlie two valves. 






In BieoiNisoA the pedicle is a sliort piug extending at right angles 
to the horiz(mtal plane of the valve ; and here the lower or pedicle- 
valve is Hilt and the upper conical, while in Acbo- 
TBETAand CoNOTRETA,wliere tlie pedicle was probably 
longer and more flexible, the lower or attached 
valve is liighly conical and tlie upjier nearly Sat 
As a general rule shells closely attached by a pedic^ 
at this high angle to the plane of the brachial yaln 
have a tendency to circular or subequal peripheral 
growth (DieciHA, Disoiniboa , Okbiouloidea, etc.), and 
pe'df^'^^iiwe i* 'ihnilar tendency is manifested in shells attached 
p»I«lor 'iop* and bvsoHd Cementation, uot only in Obania, CsAiriKLLA, 
(WiLcm.)''*^" ett'-. which are hingeless genei-a, but also such gen- 
era as aie provwlod with a hinge, when attached, evince t 
sproiuling or ostrean form of growth. Articulate shells, where 
the pe<licle has maintaine<l its func- 
tion during a considerable jwrtion 
of tliepenotlof atlolescence (some 
si>ecieK of Spibifeb,Cybtina, Atbtbis, 
Stsopuouena, Left.«:na, etc.), but 
later becomes ati-ophietl, ao that the 
animal must have dropped from its 
su|)|i(irt and fiillen upon the sea^ 
bottom, are found to combine an 
elimgate fonn with considerable 
breadth of hinge, and often with 
ai'ca. In the Oriskany sandstone of 
l.'ccn found a fragment of a valve of 
24 




a highly developed «mliii; 
CunibcHaiid, Maivhuid, li 
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1^ Spirifor arvnostts, to which are attached .1 number of the youni^ 

^ of Cyrtina rostrata, in tlieir original position. The specimen 

|.' dhows that attachment by the pedicle in spiriferoitl sliells 

* brought the canlinal area close and flat against the surface of 

c adherence, the pedicle evidently having been extremely short. 

■ In anch close attachment, obstructing, from the first, additions to 

to the posterior margin of the shell, may be suggested an 

explanation of the origin of the cardinal area and extended 

hinge. 

In concavo-convex species, as of Bteophhodokta, Pboduotus, 
Pleotambonites, etc., the petlicle was evidently atrophied very 
early in the history of the individual. Some such sliells, as 




/f 




Wm.tB.—Hpirifi;r attu'r. Fin. 81.— Youhr of Curlina r-i'tratn atMdied by 

the f«C8 of tho o«rdlnal are* to tbe surf aoe of Spirl- 
ftrarenoMut. OrUkimy Buidatone.Cumlwrluid. Hd. 

KAriHESijmNA and liKPT^SA, at times retain at maturity, a slight 
ezternaJ evidence of a foramen, or the foraminal passage may 
even remain open as a minute puncture, hut in this condition no 
gufficient number of muscular fibres could have passed through 
it to have supported the shell. Such shells, in becoming freed 
from the surface to which they were attached, would fail upon 
the sea^bottom, the heavier or pe<licle-valve down, so that virtually 
■ this still acted as the attached valve. It will readily be under- 
stood that the contour of these concavo-conve.x: shells is a neces- 
sary result of an obstruction to the marginal growth of the 
brsiOhial or concave valve, by the more rapid growth of the 
pedicle- valve. 
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In many of these shells the pedicle-valve was provided with 
spines serving to attach itmore firmly to its plue 
in the sediment, so that it became less liable to 
be washed from its |X}sitioii ; and among sndi 
spinifei'oiis shells we find the greatest convexity 
of this vnire, and of t^>n a remarkable extension 
of its anterior marginf; (Productcb). In Pre- 
ditct"» {Pi'oboHcifleUa) j>robo3eideus and P. 
iVi/atitmits. this modification is carried to an 
exti-eme, the pedicle-valve being greatly prodnoed 
at its free margins which meet on the lower dde 
and fonii a long tube, while the brachial valve ii 
small, unmodified <iiid o|>erculifonn. It hasbem 
siiggeHte<l that the function of this modiScation 
is to transmit water to the animal deeply buried 
in the sediments. 
""nSiicul^^wB™" ^^ opiK)8ite extreme of form occurs in certtin 
MDoi). nearly plane species of STBOPHSonoNTA (Lzfto- 

BTHOfBiA : plate 15, Hgs. 1 4), in which the two valves have main- 
tained an equable growtli for their entire extent. 

There are a few shells of th is concavo-convex group, 
whosa valves have a double curvature. Thus in 
Strophohbna. STiiorHONKLi.A aud Chonobtkophia, the 
contour of the two valves in youth, or 
I in the umbonal region of adult shells, 
^ is normal, the pedicle-valve being 
convex, the brachial concave ; but in 
later growth this contour becomes ""■ **■" 
Fio.ia.~8tniiiAo- reversed, and the general concavity 
"""" " ■ of the shell is on the pedicle-valve 
and its convexity on the brachial valve. The chw 
causes of such revei-sion in contour can only be Jriidl!!?«h^ *»? 
due to an accelerated growth of the brachial valve *>>• amboma) 
after the early stages have been passed ; and it '**'"■ 
may be observed that species of Stkophonella are all, virtu- 
ally, reversed Strojiheodontas. STBOPBEono»TA is a grants 
which in its adult state, at successive periods in its histoiy, 
exhibits in a most remarkable manner various pbyletic develi^ 
mental phases. Thus its earlier (Silurian) representatives 
26 
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(Braghvprion) have the delthyrium either open or partially 
closed by a convex deltidium, and the crenulationsof the hinge-line 
restricted to the immediate vicinity of the delthyrium. Gradual 
progress in these features is observable tliroughout the late Silurian 







..T-. ■.: 




Fio. :». - The oarclinal ami of stmpheodonin Via. »i. - The c&rdlnal arvAOf Stropheodonta 
(Ifrachfnniou) Lain : showins the few crenu (ffrarhyprioti) prof inula, with more niuner- 
lations on the (ranlliiiil iijarjcin near the ous cardinal crenulationt. Niagara icroup. 
delthyrium. Clinton ktoup. (Bim-inoh.) 

and early Ih^vonian si)ecit^s; and in the middle or later Devonian 
when the ^emis disiippears, the s])ecies have the delthyrium 
completely cIoschI, the outlines of the deltidium obliterated and 





Fio. 37.— The hinjre area of Strophnnella Fio. 88.— TheTcardinal area of .<»ropfc«odonte 

niiipUi: showlnji? ttie pxtenglon of the cardi- demisna, with the crenulatioos azteiidtiii; to 

nal denticnlations for a»»out one-half the the extremlUea of the hinge, 
lenf^h of the hl!ifc<^marf^in. 

the erenulation of the hinge extending to the cardinal extremi- 
ties. There is (M>rres])onding progress in the development of the 
internal features. With each phase of Strophkodonta there is, in 




Fio 89.— The cardinal areas of Stropfwodouta demissa ; showing the cloaed'delthjriuoi. 

the same fauna, a corresponding phase of the reversed shell 
Stropiionklt.a. In a certain sense the genera Rafinesqutka and 
STROPHOME>fA bear a similar relation to each other, both appear- 
ing and disappearing in geological history at about the same 
time. 
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Ornaiiientation of the Eeternal Surface. 
Tlie suffaco of the bnK-IiiojKK] shell is rarely entirely smooth. 
It may bear only tlie concentric linos or varices oE growth, ftod 
sometimes stjuamous. lamellar expaiisitms. but as a general rule, 
the surface is eoverwl with rjidiatinj;; striae, lint^s, plications or 
ribs, wliich may eitliei' be of etjiial si/e, may alt^triiate in size, or 







Fia. 40.-TlielundJi>Ki 



be arranged in fascicles. Siu-li cuiiliguration is of secondary 
gnttt'th, the incipient sIh^H being free from it, e.\ee|)t in rare 
instances where evincing an acceleration of development in th^ 




—A portkin or (Iw exterior of Al-ni"' 
\ihiri>\ ibowlne lbs •xteniioa of th« 
Itv ud (tu-ir tdndenc; to told upward 

10lIl>t.Kp1,l«., 




The lurtaL-e splnM i<t j<f rnw A|i*Mr. 



respect, or in other words, an earlier inheritance of S])eciji<.' 
characters. In ibe |)licate<l sliell-s, the plications of one val™ 
generally alternato in (>osition with those of the other, so that 
on the margins, the cdgfs of the two series are interlocked, 
effecting complete closui'e. 
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The concentric lines when not wholly superficial may be 
regarded as representing periodic interruptions in the out- 
ward exjMinsion of tlie niautle. In some genera, as Okbhiuloidka, 
DiBciNiscA, Trimtcrkli.a, etc., thei'e are fre- 
quent irregular lameilose expansions of the 
outer shell layer, which (irodiice a rough, 
squamous exterioi- (Plates 5. H.). In 
il»ecies of Athykis, Atuyfa, ami, rarely, 
Prodoctus, there ai-e regular expansions 
iit the concentric lines, which are some- 



Atpypa reiwularin, etc.): in other species the concentric lamella' 
become dividetl into a fringe of tiat, hollow spines. Again, in 

Sll HONOrKETA, AtHI EI« 

and SpiRitkii theie ire 
roHS of hollott round 
spines which ir*. soint 
times (Iniiiod h\ i 
median putitiort I 4 
hii'oita) inil miv be | 
coiU]M>un(i \\ith]>inn ito § 
litii il 111 intlK-s 
ti>nbmilif< \ (Sei Flitt, ' 
2'j, hg 12) AVIien 
tht spints aie meg 
ulai h 3c ittci cd o\ er 
the surface thtv are 

are generallv of larger Fiu. K.-AthirrUviaaoralcala.yi\ltt lU mar^lDal expan- 
sile. This 'is pivemi- '^'^ (dav,m<.n,> 
nently the Ciuse in PKODucrua, where the spines arc often of gre;it 
size and I'emarkahlc length. Such spines could never have been 
i1e.\ihle, but tiiey wora fre(]ucnt]\- a moans of attachment to 
foreign lioiiies, wliotlierby cementiitioii as in STK'.i'HAui8i4,or by 
anchoring in the sediment,* In the yuunger conditions uf such 
spiniferoiis shells the s]tines hiive, U> some e.\tent, o|)enod into the 
inner cavity of the shell, but in latei' growth they became, for the 

• It Iio* licrn BtaliKi liy Voi-nq \\\a,X tn Hiioie apn-ke oC PRULiicrux Uie Ivfce ipliieH appear lo 
ba lurnlabed on tlit> interior with a multitude ot Bpiuules BtandiDK couvert^nl to the siin of tbn 
tftae. Thta nbainFaUon has not r»C been TurlHod by otberu. 
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most part, closed. This statement, however, is not true of 
Chonetes where tliere is a single row of short marginal spines on 
the cardinal margin of the jjeciide-valve alone; these cross the 





cardinal substance of the valve, have wide, internal openings and 
are believed to be closed at tlicir outer extremities. In Asoplii 
these tiibnlar passa^ 




fcx >-"" 



exist, but ai-e not ex- 
ended into spines 
iee Plate 20, figs. I.'-lfl). 
5^^^ ^ome s{>ecies of StrHon- 

IiTKKTAandSrRol'HAI.<»U 

I; have the spines oorrop- 
ted. In II few genera the 
cuticnljir or outer layer of tiie shell hears a i-cliculatod or tesselated 
ornament, or series of coarse pmictures arranged in (]uinouiix 
(Tkematis, EidfiwA'niA, Pok^miklvetkh), or in radial ^olvs(()BTHl^ 
I'oKAMHONiTEs ; Plate *>v The surface is often gramilosp, 



e.-i]>ecially in s]ieeies wliidi pi 
times in other shidls, as Si-mii 
t^rized by coarsr- concentric 
horizontal or visceral area of tlio 
series of line obliijne coiicc-ulric w 



lunctjvtvd shell, and sonie- 

T)ii'i;enus I.vi-i'.kna is chanic- 

inliles or undulations over the 

ai-ely theiv are two 

in CiioBorn'Tcs, It 



s been obsi-rved that tlie ijfi'ealesl modi fi cations of the exterior 
occur on th<! |M?dicle valve, and Miis ilitference may be largely 
explained by c:om]»iiriii;i tiie biMehiopixl with the brvo7J7an. If 
the brachial or n|)iier Viilve of the former corresimnds to the 
opei'cnhnn of the latter, it is then the pedicle-valve which, as 
above sug^'^ted. may bo regarded as the cell or main receptacle 
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of the ammal, and Is therefore more highly specialized and more 
snsceptible to variation in its external form. 

Cardinal area. — In many of the dentiferous ot articulate 
brachiopods a conspicuous feature of the shell is the specialization 
of the posterior portion of tlie pedicle valve as a vertical or 
carved triangular area. The same character is sometimes present 



Fia 40, — Oardln&l ;iJ«a Fioh. Wuid.M.-OrtAor> 

of SeeAiatum huiani- : are 

on the brachial valve, though less highly developed. In genera, 
which have a straight or extended hinge-line, this area attains 
its most conspicuous development. It does not bear the orna- 
mentation of the rest of the external surface, but is smooth, or 
with horizontal lines of growth crossed by vertical lines of 
structure. 

It has already been suggested! that this area probably origi- 
nated from the close attachment of the animal by its pedicle, 



Fm, Iti — Siiiiriftr graaalotiu; sboiring the cardinal arw. 

which obstructed tht' outward gi-owth of the valves. The inti- 
mate structure of tliis portion of the shell does not. however, 
differ materially from that of the remainder. In forms which 
were evidently sus|)ended freely throughout their later existence, 
by a moderately long arm, this area does not exist (Terbbkatcla, 
Rbtnchonella, etc.), and this may be due to the fact that the 
posterior growth of the valves was unobstructed by close adhe- 
31 
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sion to tlii' olijiKjl of siijijioi't, .Viimiijr the I'dcHtiilons genen 
then) is raroly [Imli'iistiiHliL'iitioii oi' sndi an iiifii. In Ackotkri, 
(■ONoTKKrA, Actio liiicr.K, li'iiTiii-A, otf.. wlipi-p tlio foraiiicn is apical 
tliei-c is a postiM-ior lliUtcniiiir of tin? petJirle-VMlvi.'. u^m wbich 
tli»i CDnftintric omaiHoiitaHoii of tins sliell is ivtained. This ban 
siimetiiiuis bintn iiUR'niiiili'Iy itrriied » '• fjilsi- liirtllntil urea," ora 
"|)fit'min-ai'eH," Tiionsrli net so siiai|ily .Icfitit'tl jis tlie cunljnal 
iirijii ill till- arlicnlrHc lii'!iih;<iii..iis. it is iiL-vcrtlioless an liomolu- 
^oiis Mttuchirc anil nc'iils ti.. orliiM- ilf:sit;nation, in sudi genet's 
as DrsriNisoA, ( >itiiiri:uiii>KA, i-lc., tiieii- was no ohstruction to tlie 
jKiStmof jrivH'tii of tljn shell, and ilnTcfoiv no nanlinal ai-oa, 

n^ I>.IU.!ir;u,u .n„l Ux <W,-rh,<j8. 
IJy tile torni ilnHlii/rlmii is in»!Jint tin- median trianguliir 
tissiii-i: or «-lffl, wjiicii c.imnsi-s ih;; cardinal arra of the \kiX\- 
c\k valve : or \\-\wm that area iloes not exist, traverses 





the jiostfrior siiffai-r from apex to cavdinal line, II is 
llii^ ]>ass;i;ri- foi' the [ledicle. ami always snlisei-ves this fiinelifll 
ivlieii I'xislinir in an iinrovei'ed rulidilimL in adolesi-ent of mature 
;;i'i)Wlh. In "itnus this is its iioniial condition ai nialiirit.y; hut 

it itas hem >lii>»n thai iiie o|H'n (h'llhyri at this stai^tt. in 

Orlf,'"< .■•ir!.<i. is ai-liially a iiiodilii-d pliase, the siicll liaving 

asKKi I in yiiuthl'ii! i^iMwlli a convex eoverin.L;- or i.leUiiliiiiii, 

wliich is sidisiiinenliy ri'soi'!)ed. In SeniznritAMA the triangular 
slit is ivl;iiiii'd in all slaves uf ^^I'r^wih, and in Tukmatis its outer 
e(l^'eseonvei-:ji-a! nialnrity. wiiilo in < >]iiinTr."ii.i:A it is altogether 
a fealiU'o of ,-arlv irniwlh, llie adiiil sln-ll liavin;r the |ijtssji^'e 
clffSfi! I.y till' mrion of the ed^'.'s on llu,- iiostei'ior tnarjjin, iiml 
till- <-onii-iiL|iiit-a(i(-(ii;s foi'inatioa of a transverse ))fate or tigtrhim 
henealh liir a|>ex. In the iiiarticniaic ^■tinem Ii'hidka and Toi^ 
■6% 



BOKTHiA the place of the dcltliyrinni iscovftrt-d by a oimvex ridge; 
in AoKOTBBTA and OtiNivrRETA thon! is ii gnHivo insteaxl of » ridge. 
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Fm. 31.-Pedrcle-KroftF« Fii;. M.- PHlipl.'-ar™ of Km.W.-ln 

ot Orblruloidrtt linui- Orhinii>M<ii ll<rz--ri ■■( ITb: 

Uxuitllntii J-', foTH- vl«wt^ fmin wilhln, !■'. riirartipn 

I. wsjiii of KTOove. fnce »r liittrliini. (Daviihh 

The convex riilge or \t\nia wliich lias ix'c 
litiliu/ivm in tlic iii'liciilaii' briichii)|Mnls 
in retained in many gt^iera at. matn- 
rity {i'»>if)KTHifl, Hi i-uxy bulla, ISTKoi'H- 

ErjlK>MTA,t)TJ«>l*HOMKNA,IjKPT.KNA,<)RTHO- \ 

TiiKTgs, DKEiiY4,titc.,eti;., I'latesS, 13, 1»i 

and it iisnally uxislniii all s|)<f(-io!ii wliicli 

have the cardinal area developed. 

Tliat it is not iihvays ri'tiiincd may l»e 

due to ditfcreiil causes. Its union with 

the marg;ins of the delthyriiiin uwlines 

of weakness along which it is of ten i^io. s-, - ',■( 

readily separated from the valves; it "i"^"^,^. 

may l>e ffradnallv abraded or l>econie imiiiitti vai^e; d, a^ioiiium; . 

resorbetl by the annual. >-eiil i 

In some of the dentiferoiis jreneni in Hhicli tlic caniinal are 
is very obscurely defined and the nniiio of tlie ju-di- 
cle-valveeli)sely iiKiirve<l(Pi-,XTAMKKrs. Amphii;k.ma). 
the deltidiiiui is (■oncjivc. and tin' (ledicle |ir(iiiably 
not functional at niahtrity. 

In most, of the actii-idate genera. Iinwcver 
such as Tkrkheatula, linTKunoEiXA and their 
allies, Mekista, Mekistklla, Ivktzia, etc., et<'. 
the covering of tlu- <ielt]iyriinn ennslsts of two Fra.M.-ueiii- 
convex plates formed by grailual growth along diumofcxinn 
tlie margins of the opening and uniting in the (OiviiwoK.) 
median line; bounding tlie lower siile of, <jr eneii'ding 
the pedicle. Various stages in the ileveiopment of these 
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<Ultidial plates are attained at the maturity of different 
species. (Plate 23, figs. 11 and 12.) Thus, in Merutuw 





Fiaa. to. a. eX.— miHfieldeHii iilHda; mhowlnic tliK pro)n'e» Fio, O^.-Tlie adnlt condttka 
■Ire cliiBlUR of thu deltidlum b; tbe groirtb nr fbe JelMdlat oF the dalthrriuni In ^crlr 

plktea. Tbe n::ur.'i at the ri^ht rrpreiviit Jmin&lure cnn- tlnanvtiroitm, ihovlDEtbt 

dlUons, lh>t ■( llw left the adult i>tat«. ftboance ot deltldU plate*. 

reciirostrU they aiv }nit feebly, if at all developed, evinc- 

^j_^ ing eitliei' the embryonic or degenerate char- 

J^P^^ actor of tlie adult in this resjiect; while in Eumt- 

^.jj^jWJ^ tria Venieuiliana they are closely uoiteil hv 

C(mlescen('C fn>m tlic apical foramen to the hinge 

Fio. M.-mjncA.-and tlieir convexity wholly obliterated. 

"'"" ""•*'<"'"• With iiresent eviiieiice, tliese deltidial plates 

■howlDft the ez- > ' r 

iraTasaot ffrovtb ap]>ear to be a aecouditry modification of the delthr- 
HlaiMinth^aduit" ''"'"' ''"l^^ed after tlie di8ap]>earance of the origi- 
coBiu>Na(;H*Hn.) nal covcting of this passage from the causes 
alrea^ly suggested. 

In many of the articulate genera the dclthyrium. if left o()en 
eitlier from resorption of its normal coverings or from a failure 
to develop them, becomes filled by a progressive secretion of 
testaceous matter in the later stages 
of growlli. This is especially marked 
among a certiiin group of the Spiri- 
fers whei-e this callous growth forms 
a more or less complete transverse 
"u«p^; ■howWti"' cfliiodty'in the phite I auil the extreme result of this 
dBitbyTiura. development is exhibited by the 

genus STKisGfiTHYRis, in which this condition of hypertrophy 
in the shiOl glands, piwhices not only a complete transverse 
plate covering or partial filling of the cavity extending from 
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the apex nearly to the basal margin of the ilelthyrium, hut also 
builds ap on the inner side of this plate a tnhiilar sheatli, open 
along its ventral surface and which probably inclosed the atro- 
phied pedicle of the animal. This peculiar tubular structure may 
be termed the ayrimt. 




rto. W.— Interior of pedluJi 



\lliithitrii- tmia. The 
iboonl poitlon 



The covering of the delthyrium in tli*' bi-nchial \alve {eMUditim) 
which is always a single plate is of Jjjtfi' gi-owtli than tlie delti- 
dium, and is therefore not a primitive stnrctitR^ 



THE INTERNAL CONFIGURATION OF THE VALVES. 

Articulating Apophijnes. 
Articulation of the valves is mainly elTectccl by means of teeth 
andtockeia, the fonner on the pedicle- valve, tlie latter on the 
brachial valve. In inai'ticulate genera the valves are usually held 
in apposition simply by muscular contraction, and seldom is any 
tendency to the formation of articulating processes manifested. 
Occasionally low bosses are fonned on the cardinal margin of the 
pedicle-valve (Teimkbei-la, Uakkoisei.i.a, Tumasi.va ; Plate 1, fig. 
14), which probably subserved to a certain e-ttent the pur- 
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pusift) of :i liinj^e. In the urliciilatos tlie teeth He ut, or just 
l)cnoatli tliu canlinul margin, aiul at oitlier sitte of tlio dettbjrium. 
They an- sliort pnxiesscs, fit'o ;it their extremitios, wliich are fre. 
(liiPiitiy ciirvoii ii|)wai'<i or bac-kwaiil into tlieir ^lOckets in the 
opiKHtito valvo, thus hicking the viUveH in such a niitnner that it 
orten lieconies iiniiossihh; Ut s(:|iiiriit« theiil without breaking the 
t4'«th. Moth teeth tind -sockeis varv ronsiilonibly in their ilevelii[i- 
mont in diffcR-nt Hx-neni, and in »li(l't*rent sjH'cies of the same 
^funns, but they arc invjinably two in number ami are always 
constriicttH) on thcKaiiii: phui. 

Articuhiti<>n is also aided by the riifilimti jivowm, an a)>ophysis 
sitiiate<l at tlie eenterof thfhiu^^i.' ol' tliobruuhial valve, and which 
in cortain extini^t gencni, aa Stud- 
pHKonovrA, Derhya. IS'ucLKosriiu, 

I'uoDUC^ri'fl, STltINU04;KPHALUt>, is of A 

very cunsitlenibli! si/e. This process 
was a siirfiirp of attachment »)f cer- 
tJiin lllus»^les. which, by their eon- 
t ractTon, opiined the valves, and 
its size is due to the fiict that tes- 
taeeons matter has been Ripidly 
riomf tiwiirn;iiiBiv,iivr. seLTeted iibout tlic extremities of 

the muscidiii- ban<ls. It is in the lat-er stages of pntwlb 
that the ciirdhia! ])r<icess olitains notable si/e, ami that 
usually in s|M'(;ies where the t>eiiiele has become atroi>hietl 
and is no ioii^er an obstacle In its growth. The pos- 
terior surfjire of this process, which w.is the surface of mus- 
cular attiu-hinent, is variously lobed, ruvfowe<i or striated. 
(I'lateslt L>ii 

The lardiiiid ]niiecss is ffe(|Uently coiineetiMl with, and often 
merged into. ;in elevated central luiKji-.-jilate. This plate is not 
I'ound in gi^iu'ra wliun' the canlinul process attains its liighest 
developnitiit (Stkih-homkna, Dkuuya, < )ktik>thkt(-s, TrnPLtnA : 
Plates 111, 17 and !s), but, nilher in thi>se whose brachia are pi-o- 
vidoil with eal<-ili<'d su]>piirts liVlKitis'i'Ki.r.A. Kir:ii'.i.\. Atutbis, Tkbe- 
uKAiLrA, eUM,.'tnd while it is in some degreea surface of muscular 
atlachinent, il alst» servt^s as a snppnrt to the ba-ses of the bruchia 
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The inner margin of tlie hinge in lx>th valves fre(]nentiy 1>ears 
a series ol" line, intoriot-king donticuliitions, milking an an-angw- 
ment which contributes to the firmer union of t!ie valves (tiTKoj-- 
HEoiK)NTA, SriEitER, etc.). Interlocking 
plications alwut the lateral an<l. anterior 
tnar<rins i)f the valves wjrve ;i siniilur entl. 



fA 




Septa. 
\'ertical plates or m-ptu divide the 
interior cavity of the valvesorsomegenefJi 
in various ways. The teeth are IVetiniintly 
8upjiorU;(i by such plates, onf on each 
side of the deltliyriiini of the jnHiicle 
valve, and these ai*c known !is ilental 
2daUfi. Sufli plates may rest ii|ion the 
inner stirfa<'e of the valves or eonvergi- iTunKo. c imvibbon.i 
and unite, forming a spxm-sliaped process, or sprrwii/fitmi, which 
is 5t>metiiiies free, except at its posterior margin, hut is usually 
supported by a 7iieilian nept'iin ((Ji-rtAMiioMiKs, Pkntamkkus, C/am- 
ARoPMouiA, etc.). When the s])ondyliuni is not pi-esont in the 
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pedicle- valve, u median septum often divides the niuscuhir region 
and itself becomes a surface of mustuiiar attachment (Entki etks, 
Spirii-kkina). There may also be one or mmv lutei-nl. xej'tii on 
each side of the me<lian one. as in the genus Poe.vtiI'X^uia ( Plate S, 
figs. 16-2U); this, however is ol rai-e occuriv^ncc. 
1891. 22 

37 



Rbport of tbb State Geolooibt. 



In the bra^-hiiil valve tlie crura or bases of the brachial 
processes may !«? supported by (livorfjent vertical septa, known 




riit, 74.— Interior i<( PrilidB-v«lve. n 
itnnanomala D, di-ilidiiiiu: I. Iw.tli; d 
plal«B. foniitnK a siwiulytluui: *, mm 




as the ci'ural plales. Tlie.se may also converge and form a 
spondyliiiin. Accompmyinfj these, or imlependent of them, may 
be a pi'oiiiincnt median septum (Entei-ktis, 
IvAY-sKHKi.i.A, Pk:.tamkrl-b) ; and the latter 
limy su|)jM)rt the spondyliura. There may 
iiJsolH.' rwo parallel median septa supjMirtiiig 
llie (riii!vi!fu:ent, but not united crural plaUs 

(UAr'.HAN^'Ki.r.A. I'KSTAMKItlS.CONClltDIUH). Ill 

tiiu iiiai'tioiilale gen<<ra the median and 
liilenil siiptii are sometimos well developed, 
but do iioi often uttain fjreat size (Lmouu, 

DlOVClMIA, (iLDITIDIA, i>iNUL'LA83f A, etC.). 

MuncvJar svarn. 
The impressions made upon the shell by the 
attachment of tliu muscles are usually contincil to the umbonal 
and posttrior ])orlions of tho valves. There am some exceptions 
to tliis rule, as in the ca-se of Hi/ijHti'iiiiii/.v /'iiM-inius and a few 
members of tin; ort hold ;>'enusUiiii'ii)oMKi.i.A, wliorethegreat scars 
of the (Hjdit-l.'-vah-e extend almost to the anttM-ior margin of the 
shell. The impressions of tiiy several muscular bands are 
retained with vaiious dejjfi'oes of distinctness; among the fossils 
they are often merged with one another, so that only the outline 
the muscular aivu. as a whole, is vLsible. Among the artioa- 
latc genera one plan of arrangement is maintained without essen- 
3S 
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tial modification. In the middle line of the pedicle-valve is a 
narrow oval impression of the adduoi&r musch, which is divided 
medially into two scars ; at the sides are two pairs of scars, the 
larger in front (diductora), the smaller behind {pedicle-m-uacles) 





Occasionally the scars of a small acce«8i)-ry pair of diductors are 
found just beliind the adductor scars; and behind these is an 




ris.TS.— OaiiKUa Pios TS, 80.— Interion of the pedicle and 

an»lltonitE. The hr«chlal »»lvea of Rhjfni:hot\cUa (Jlemf- 

kttaebed valTe. tkvrit)ptitiacta:f.tora,aitD;d,ie\tUUai Fio.Sl.— lotofior of lbs 

■bowing the interior pl»t«B; t. teeth; ('. deatAl aovketi: p, pedicle oalre of Orthit 

aad poMeror aid- pedicle muscle; a, adductors : r, dlduot- CI]ili«, nhovlug the pedicle, 

dnctornxn. on; o, ovmrUn nurlclnei; e, crura; (, adductor and dlductor icars. 

undivided scar of the pedicle-mwicl-e. In the brachial valve there 
are four undivided adductor scars in t^vu distinct pairs, one the 
antmm; the other the posterior pair. This arrangement of the 
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s<-iirs is vurv sijn|tli> (.oiiiiiafpil with tbivt found in some of tbe 
iiKirliciilalu ^Mici-it i^1,ini:ui-a, L)jf>cimsca), ))iit anion;; tlic fntHJl 




s|Hffii:s III' siuli ^'(MHTii lh(^ iiiuscutiir iiii{iix>8sii)ns are rarelj' 
rflaiiud wiili disiiiu-tiiess. For tlio fiill(?i' chicitlatioii of tJiU 





FKi. W.— liittTDttlvain or the pnltelv-talTa 0> 
Meriilrlla wiifiln: X, DlllnK of roWw' 

■".IHT f-Hvily: /, jy.-lti )f t.fUl 

siilijt'L-l llio ^liiili'ii! i-i ivfeiTed in tlir clia)!!!!!- on tlie Mob- 
cri.Ait SvsThii, 
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PaUial Sinuaea and Genital Markings. 

Traces of these feiitures are frefjiienUv retaineii on the shell 

with more or loss distinctness. The paUial itinuaee are iisualJy 





two convcrjifent {Linoui.a. Oihiluk) (ir <liver<;ent (Si'Kii]-iii>mi<na, 
STBoi'HK'inuNTA. etc.) triinks. from the niEter miirj,'ins of wliich 





Fh> tS.— lOignchimtlla nri'nJnafn. hUhbIiiic 
pedicle lalvo: B. uiiibuns] vlrw: ii. wldi 

emanates u series of set-oiularv mmiiying bi-aiiches, Amon^ the' 
inarticulates there inn.v also he brandies alynir the inner marjfin 





Pm t»t Rajin ti H f sa iDl 1 f Kin, K>. - k-txinrkimi Ij^Mh'fnli- InXunw 

padide-TslTf^ BhoflDu palllal iinUHPK. "f ><nu-lilal niJv. aIkiwIiik pallia) HliiiiHni 
CDATmeoK.) i-rowint: tli>? liii|>r>'»iuiis nr Ihu niiirBl arms. 

CWOODWAIID.) 

of these simises. In Stwh'ihimkna, STKOHiiKoi>f>':'iA,etc., theinntjr 

toargin of the main trunks l>oiinds the genital area, wliich 
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nsually has a pitted surface. In Sobizophoria there are four or 
more subparallel longitudinal main pallial sinoses which 
subdivide toward their distal extremities. (Plate 11, figs. 
21-23.) 

Further reference will he made to the structure of the sinuses 
and genital organs. 

Structure of the Test. 

The valves of the Brachiopoda are cttmposed of successive 

lamina of heterogeneous structure. These may be wholly 

calcareous, and not more than two or three in number, or 

alternately calfareous and corneous, and not restricted to any 

numerical limit. Shells largely corneous or chitinous in thar 

composition are restricted to the inarticulate division, but the 

inarticulates do not all possess corneous shells. In the hvin^ 

LisMDLA thei-e is an alternation of corneous and calcareouit layen 

varying in thickness, the former being 

compact and imperforate, the latter 

fibrous or prismatic and crossed by a 

great numbei" of minute tubules. In 

'~\ fossils of this group the calcareoas 

' ' ^" mutter is fre(|uently more or less 

-. removed, so that shells in this con- 

^ dition may ap|>ear to I»e essentially 

corupoHs in their composition. In the 

'~ group of fossil linguloids, l>eginpinj 

s.gp- with LiKQCLA, [laijsing through I.w- 

i^J:^ V 0UJ-0P3 and Linodlasua to Triuicbklli 

*'\'I;k"e^'I^?So«*^..rS!rV/ii''.'r'-i'»l it« iilli*''^. there is ii regular inoreaw 

irr.t"*.T^^'iaye™:i[Er"'" ^1,0 rektive amuuut of calcsreous 

ticiicaiiai*. <a«*TioLET.) nuittfr in the shell, so that the Tn- 

merellaa, which are Ltrgc and imnderous sliolls, seem to have 

wh'iUy bust thoir corneous matter. In Crama also, the shell* 

esN<<ntially Cfilwireoiis and the successive layers are punctured by 

ttd)ulusi)r vertical canals, wliich are largest at their openings on 

the interior of tlin valves, and nurntw toward the outer surface- 

These nevf?r pierce the thin outer or epidermal layer of the 

sltell. 
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he ai'tiuuliite genera, under favorable preservation, 

te (iistiiiguisiieil tliroe distinct cy.lciireous shell layers ; 
smiitie or iil>rous la3'er, which ^ ^ 

the greater portion of the 

e this is a thin lamellar layer, 
ter snrfnco of the shell is c 
■niioiis e|>idcnniil lilin or peri-^ 
When the shell is punctate, 
ontly thfc case (the ortlioicls. ^^^.-^t'^-SoT^'^ioInd' 

■ I'llili'KKINA. the in'odtietoids, "■P™""'"'! '<»'<"■ w.ouWr. Im 

' ' pasi:iah> layer: n, IntennallBte. 

idsi the tubules open on the laminar layer; /.bnar] rattremttr 

I ofperroratl.)n;e,tiidlatliiRgrooviJ« 

:e in narrow apertures, whence ttbouiBiire.iaiy.— ikisoi 

upwards, abruptly expandinj,' in the Jainellap layer. 
|»per margin they terminate. Tliey do not pierec the 






III. ami it has not Ix'en <li>inonstiatod that any brachio- 
is oonipli'tely tvavci'scd l>y them. Certain s|Kj<'ies of 
i)i'iihimki.(,a) have been shown by Youso to )K>ssess 
iiinctuivs which were probably the points of insertion 
linules: these coexist with tine tubules whicn j)erfo- 
iner layers. The coarser spines (Krcnrring in such 
Sirno.viiTKKrA and Pa.- nrerrs are hollow, and may 
jienetrate tlie entire substance ()f the shell. The per- 
iiry greatly in size and number. In the terebratuloids 
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(liey are l'iti(|uently visible? to the unaided eye ; in SYBiHGOTBrKU 
tliey are often dilKcnlt of <liscenimont. ami among fossils gener- 



ivily lijivc pmliably liuen to 
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n lubulei. 

su[)|)lied with tuhule; 

Thi' full t!Lxononiit; sij^niliwim-i? 
iiiul titL'ir finiction, is not us yi;! uiidi 
ijf sht'lls soini! of till! iniMTilKTs iiiJiy I; 
tiitc. 'I'Ltis among the mtiiids wi- 
ty|)ic:il tiKiiiibcrs [O. c'/l-icfis. vU-.). : 



i-et^ oIjsouiihI by the pro<.-«sj 
of fdssili/^ition. In smooth shells 
tliity art- usually equally dissemina- 
ti'd. but iu [iliL'ated species ihoy 
aiv ananjjoii iu i-ows on the plica- 
ti()ns IU' ill the furt-ows. Ther 
may tnivfrsi- the shell rertically.lwt 
their temleney is usually obliquely 
I'orwani in the direction of shell- 
growth, iiuil in some instances 
i7'i-<-/'t'/ti/'/ifii.i Cfirinatug] they con- 
verge tnward the )ilications. Much 
variations in arrungeuient mayleave 
eertiitn portions of the shell impunc- 
tate while other portions are richlv 



1 Uiese t-est-perforatioM 
■itoiiil. In certain gnjups 
pLineliLte, others impunc- 
ml that the earlier and 
completely impunciate; 



also are I'l-ATYsTKoi-niA, HKiiKKTKi.r.A and Dinokthis; while the 
gii'ali'r number i>r specii-s beliuigiug to the gmup, cs|»ecially its 
hiter (Tpper Silurian. Di'vimiunjind ('aibiiiiit'erous) members, are 

liehly pnnctute. The slii'll of Si-irikkk. aga'n. is 

l'^;'^';-.^^:'^'";^'^'-? nnrmally inipunetale, wliile the closely related 
/v'i-'^V/^';''ii;"i;; gi.-neia Cvkti.sa, Si'ikikickina iiiul SYKiNGoiiiTfcisaie 
^V.-Vi^^-^]?'*;'!,^ punetiiU-, Jind even a lew s|>eeies which must still 
'i■■''^^'.^^^•y^^^ bo ivfened tu the genus Si-uii^Kii huvea siKirscIy 
punetateil shell {S. /•/t'lnr^). Riiynchonki.i.a and its 
r;>^Di!q|i 'irf w. reeeiit aiul IdssII allies at-e iuipuncUlte, except 
r.f Nl!lrv.'r w'""« '^''^^'■'''''''^ '^'"' lt>iYejnii'<.K.i, wliieli arc simply 

s:s.„r "' ri,y.K- «.iii.i» will, |,,»ui.-,t„.si,.-ii. 

Then! !ir<' eertiiiu <:..uditions wliieli ai>|fju- to have induced the 
deinwiiiiiii of impiinetaU; sliell-uialtei' even in speciLw nniformly 
4+ 




. JociiiN liius shown that the deposits about the edges 

of the mutidilai 

without perfoia 

e same h trut, of 

tions depjhits in 

ihells: i^enile en 

i of the teeth and 

'ocess, the c illosi 

3 delth\iiuin is 

I, and the b\rin\ 

IllYRIS. Whether p,g w-Vertiai ncUoo ot an aHacfaed nin of 

ind other irtlCU Ci«*tu tbovlng Um normiUy perfonile ahell. Kod 

, the 1 upertarale depoalt beneBth the muscular acw 

-physes iie im (jonano 

n their t, tilier condition hab not been determined 

eous secretions in the bi tchia {spirvlb loops etc ) are 

ctat«. 

e functi m < f the punct i it is quite generally believed 

iire connected with the respiration of the animal. Tn 

ctatc siM^cies the tiilmlos are filled 

uila from the mantle, which are 

on by dissolving the shell of a 

ml in dilute acid. The fact, ho\v:- 

they are not exposed to the water 

treniities may interfere with this 

ion, unless an inci-eased oxiHJsurc 

1 by the access of water from 

^ biMly chamber. It has been 

jy MiiKSE that the punctie in 

UNA appear only after the shell 

its earliest gi-owth-stages. 

THE ANIMAL. 

fii-neral Vhara':terH. 
eniiig thu valves nf a living bnichiopod, the body, or 
of it which contains the essential organs, is found 
ri('te<l to the |x».sterior [lart of the internal cavity, 
.nterior one-lialf or two-third,s of this space is filled 
iled arms from whidi the name of the class is 
"he degree to which the valves can be voluntarily 
the animal is very restricted, only sufficient to freelv 
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admit water currents to tlio brachin (Tee>:iiratulinia. Magellaku. 

etc.), or to extend the hracliia- wIk-ti they are protrusible, rs in 

A IIkmithybis, ett". In LmuzeUa mediterranea the 

^ft^^ brachial valve in o|iening may traverse an arc of 

^^^jf !i"°) but no other species is known to possess ^is 

'^'m^^ capacity. Tlie vitimra ai-e separated from the 

^t'^'~hiit " ' ^^^'^^y "1' tlie brachia by a vei*tical raetn- 

ran«i iritb (hebrinou.s w ill \i hich L^ in extension of the 

uJ'™('^c"lV«^/'«w " >"<'»'^^ Till- •<htll-tmity is, there- 

DEmiuiB) fore di\isili)< into i |HsttTioi oi ttsctral aivily. 

and an antenor or ha h if lant/ 




m I H portl n at (he lantle 
il I p istATlor TTlHivral an 
ti Ik AH f Jlowfi 



», capsuir i-f |"^ii.'Ip. 



['. "Pi' hnrprior andihiK- 



, 73. I^ia. dldiicliin. 
Tfl. 77, accemarr dMucton 
n. pi-dlclp-iiiiuctc. 

IIH.hflU't, 

Ml! nalllnl MieiT. , 

W/W-ilnnal and (aptr*' 



TiiK Mantlk. 

This is a thia transparent membrane, appearing in the embry- 
onic condition of the animal, iis two distinct lol>es. It is, primarily, 
ihe shell-secreting gland of the animal, and in all periods of 
growth it lines the entire inner surface of the shell. 

In Ckania, it is composed of three layers, a middle one, of 
compact, non-celluliferous tissne or cartilage, on each surface of 




11(11 aiitlfilit. viewed (mm the dor»»l aide. 
ta; b, bodj; f. pedicle: d. trunhii or pnlll&l bIuuihi; t. brancbsa of paUUl Hiiuna; ; 
mital orgaiu; v, pMtarior odduvlor muiclt^K: li. niAr(!lna] fold at m 
fXlIU tmbbI; It, edge of mantle; I. nifdiBnfliHUrecorr-eiipoDdliiKtoiieptuaia(>aI>e; m. deprea- 
*Hi cMMsd hj blDKe-plata: p. anterior adductor uiiwcles; r, dlduclora; », occemory diductora; 
'.Bwr.— (HmcoCT.) 

W'hich is a single layer of cells. I'nun that which lies against 
the surface of the shell arise the civca or blind tubes which enter 
the perforations of the test. At vari()us jioints the mantle, or 
certain of its layers, folds upctn itself, inclosing cavities or pallial 
nnuBes which contain the circulating fluids and often (wrtions of 
™6 genital organs. These sinuses frcfiuently modify the interior 
47 
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of the valves so strongly that their traces are visiblo when the 
shell is |H;trilie<l, and iniiy be seen not only over the brachial 
region but also where the mantle is exteniled posteriorly between 
the margins of the visceral area antl tlie edges of the valves 
(tlie parietal region). 





■I iwtion o( ahell Md mi 



jiBllial cn>c*.'-(HAMX>(;i 



In all the larjjcr cavities of the budy, including not onlj?' 



the greater siniist^s of the mantle 
cavity and thi* cavernous brachia and cirri 
sf)icule.s of various shapes which, in some ^ 
IS 



the jwriviseera- ' 
are found calcareou^ 
ijnera, especially Tiii^ 
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oiDirH and its allies, unite to^orra an irregular mass or net-work. 
It is to a certain degree true that the spicules in a given species 
or genus have the same general aspect ; and while they abound 





bnchl*.— (WooDWisD.) 



. InterlDr Fia. IM.— Portioo of Uie mantle of Tert- 

tho looBe bratulina caput-terpentit, »howlng 

&boul tbe Hptculea.— CH^KOOOK .) 



in most genera, there are a few (Maqbllania, Tbbbbsatelj.a, 
Iimodla) In which they ai-o ahsent, or have not been observed. 
The mantle extends to the edges of the valves and its outer 



^ 



SSrVf 







i. 105,- Spicules 



1. greatly enlmrged.— {Huroocm.) 



margins are thickened, and set with stout chitinous setae, each 

o' which is lodgeti in a follicle or sac. The form and exterior 

of these setae varies somewhat in different generic groups; in 

49 
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DiBciNierA their edges are bai'bed. The function of tiie sets seems 
to have l>een luainiy protoctive, but in Glottidia, whore thev 




tibowiag barbwl 



! siiid. by MoRSR, to Ite a 




are of considerable length, tliev 
important aid to locomotion. 

Thk Pkihclb. 
Tliis is the organ of atfac/mifnt to exti'uneons bodies. ■ I" 
Maoellania and tlie iirticiiliiti^ hracliioixxls generally, it is n short, 
stout cylinder, niiose inner e-xtreuiity terminates in, and is 
iiltached to the innbunnl surface of the 
pedicle-valve, its outer extremity being 
protruiled through thodelthyrium orthe 
foranien in .species or stages of growth, 
where. the hitter exists. Under otbM ' 
ciiruinstances it may bo protmded 
between the valves, or may be altO" 
getlior fiinetionless jind atropliied i** 
' maturity, as is true of the greater paf* 
of early fossil si>ecies. This organ i* 
a oomjiact, inelastic cylinder of dens*' 
muscular tissue. The exposed portior* 
'^\'S"«tth*Sj^''i2w'''o';;Si.'''n; '" f»vere.l by a thick corneous sheath, 
?hiS^&elirtTrn'.iilSS"(';SiSSi"-"<l the inner extremity is received 
!SftoSSr'Jirt"*Tf'wpiiu^''?p^' '"t"* * muscular capsule by means of 
('^rXoi''pMKtaS2™T''rh^SJr whlcli attaciiuicnt to the pedicle-valve 
ffl*!:' HAN Joi ,!*'"" "'"^""^ i« elfeoted. Withhi the corneons 
covering is a mass of muscular tissue. 
50 
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I LiNGDLi the pedicle is a very flexible, highly muscular 
J, often enormously developeti in length. At its ))oint of 
rgence from the valves, it is exceedingly thick, abruptly 
:racting from this point inward. It is com]>o3ed of two 
■rs; an outer, tliin corneous one, and an inner muscular one. 
organ is traversed for its entire length by a central canal 
3h is connected with the chamber inclosing the viscera {pen- 
ci-ii/ airiti/). Tlie capsule, so liigbly developed in the tere- 
xuloids is here rudinientaiy, while the pedicle-muscle is well 
sloped. In OuiTimiA the pedicle hiis been shown by Moseis to 
nnulated, sup])lieil with nmral ]>or&s, and the central canal 
e filled by a circulating sanguineous Huid. It has already 





nt.ItlB.—LrptinuirhomAoidalu. A F\g. im.—RaflnfV^fM 

vw77"unf!9lieU. xIO. p, tnromeo: Uli-iehi. An adult 

pf. pedlL-le-BbL-ath. (Beecheh and ibell with the p«dlcl«- 

CijiBii,) For the mature stat:U ibuth highly deTSl- 

■ee plate IS. ttgs 2. 3. oped. 

I observed that in Olottidia Awlehardi the pedicle forms for 
f a covering of jigglutinated sand grains, etc.. being otherwise 
:tached, and also possesses tlie power of contracting itself 
jntly in all directions. All of these characters are very 
festive of relations to the Annelids, as has been forcibly 
led by the author quoted. 

Muscular Svstkm. 
he Brachiopoda which are arti<riilated by teeth and sockets 
ojien and close their valves only in a vei-ticiil jilane, and even 
his direction the cajiability of motion is very limited. They 
possess, to a limited degree, the power of protruding and 
acting the ]iedicle. We therefore find in the articulate 
^hiopods thfe-' sets of muscles, namely : Those which by 
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contractioa o(«n tlie valves {didui-t"rti), tliose whicli by contrac 
tion close the valves {aildiKtoi'/i), and those which by oontraction 
withdraw tlie jiediclo {/"'{fii-l'-jniiwlen). The arrangeinent of 
these is uniformly simple, aiid tlie plan is not essentially viiried 





, — Extremltj o 

iKillcle of Littgula ana 
Una. with horiij iluaUi 
laid opi>n. eipoirlDK 0" 
■nuKular ejilndcr and 
its membrvoeoiu ooai. 




throughout the ai-ticiilate group. As to the valvular muscles, H 
js a notewortliy fiict that the same muscular action (contraction) 
produces directly opposite results, on account of the differenrt 
in the position 'il" insertion of the muscles of the brachial valve. 
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Thus, in the pedicle- valve of any living brachiopod likeTEUSBBA- 
TCLiNA or Maqkllania, the princii>al diduotor or opening muscles 
take their origin at tiie anterior edge of the visceral area and on 
either side of the axial line. They rapidly diminish in size in 




Fm. lIS—Huacnlar ■Tatem of VtaAH.-^ MagtHUxKia JUivttctiu. a, padlolfr-valire: 

MagtHania. ii, adductors; bnkchial Tslve; c. adductor Bcsra; d, dlduclon; c, atxa 

d, d. dlducConi: e, cardinal aor7 diductora: f 

proceai; t, wptum of psdlcle- muscle. ( 
bruhla] lalve; b, brachial 
. <Datidbom). 



crossing the interior cavity, and their small extremities are 
inserted on the anterior portion of the cardinal process of the 
brachial valve. These muscles are, almost without exception, the 
largest, and leave the deepest scars upon the shell of any in the 




animal. The reason of this is that the muscles by contraction 
act upon a very short lever-arm (cardinal process) through which 
they must overcome the resistance expressed in the weight of the 
entire body of the brachial valve attached by its posterior 
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margin. In s]}ecies where the cardinal process is feebly developed, 
as in the plicated Spiriferg, these 
muscles were very powerful, as is 
evinced by tlie deeply excavated scan 
they have left ; so, also, in Oktbu 
(Rhihikimki.i.a) and Hipfabiomti 
I (I*!ates ]'2, IfJ) tlie scars may cover* 
great part of the inner surface of the 
valve, extending almost to the anterior 

uiarjiin ; while in other siiecies where 

riorotapBdicie-TaiTe:a,adciiiciora; the ciirdinal process was larger and the 
r.dfciuot™;p.i»dirie-mu«:iB. ifjvenige morc BfiUftble, tliese scars are 
much feebler and of less size (Trii'Lei.u, Stbeptorhyhohdb, 
SrKiNiiw^KVHAi.vs; Plates 17, IS). In the posterior jiart of the 
muscular i-egion of the jicdifle- valve are two much smaller mus- 
cular bands (iiwi-n^mi-y didiivtm-y, see figure 114) ivhich are inserted 
on the cardinal process behind the principal diductors. The scars 
of tliis |>air are tery rai'ely seen among the fossils, and it is 
doulttful if they existed among the early genera, such as Obthis, 
STKOFiii>MitsA, SiKoi-HKnix.NTj, ctc, wliere the principal diductors 
attained such great m.ii. 

The aiiilui-tor or d<mwj musclas liave a double origin on the 
pedicle-valve, leaving two elongate f^cars on either side of the 
median line, and lying between the scars of the diductors. They 
traverse the interior cavity almost |terpendioularly to the valvefl, 
each muscular band dividing, and their insertion on the brachial 
valve being therefore qnadniple. Their divisions on that side of the 
animal are known iis anterior amA ptmterior aiiductara. The oen- 
ti'al position of those muscles gives them 
n great mechanical advantage in cloeing the 
valves and they are therefore less powerful 
than the diductors; among the fossils they 
are often obscurely defined. The size and 
definition of these scars will alwa^'s bo fonnd 
in direct relation to the amount of work 
Fib. ii7.-interiorot required of the muscles. Thus in Stbopheo- 

br«chtolTaluBotOiWi. ' , ,, ■,-■.■ 

r<i>i««i,ii }. uftrdinij i>')!n'A and Fkoductus their insertion upon 
procew; a, ,i, aniHi™- ^jjg brachial valve is 80 far back that thev 

and poaterinr Bililui' 

ton. are at a disadvantage in moving this valve; 

and in both of these genera, the scars are usually strong. In 
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Spibifeb, on the other hand, where the mechanical advantage 
was greater, these impressions on the brachial valve are often 
scarcely discernible, and, as is often the case among the fossils, the 
qoadruple division of the insertion on this valve is quite obscure. 
Besides the valvular muscles, there are two pairs and a single 
impaired muscle ivhich are attached to the jx-dicle. One origi- 
nates on the pedicle-valve at points just outside and behind the 
diductors ; the other pair is attached to the brachial valve behind 
the posterior adductors, while the unpaired muscle lies at the 
base of the pedicle, attachinff it closely to the pedicle-valve. Of 
all these muscles for the retraction of the pedicle, it is only the 




Fm. llfk— llieinuicuUrifBtemotCrandi. a, caadlan unpaired 01 tucle; A. p<Mt 
C anterior ndductor; d, protractor; r, brachial muscles: /. oral Burfacai g, brachial (old; 
k, ana; i,a. CJo™™.) 

nnpaired band that often leaves a discernible scar upon the valve, 
and in numerous fossil species where the peiliele early became 
atrophied, even this scar is covered by later depositions of tes- 
taceous matter. Among some of the inarticulate brachiopods 
the muscular system is ()uite as simple as in the articulates. In 
Crasia there are two pairs of strong muscular bands, the one 
median and close together, the oihav poDterior or cao'dmal, and 
farther ajmrt. 

The fonner {anterior adductors) cl(^e the valves, the latter 

{posterior ailditctors), by tlieir conti'action, i/pen the valves to the 

very limited extent possible among these shells. In addition to 
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these is a single small pair which i8 attache<l to both valves (pro- 
trai.'l4)rs of the free Viilve), iv'hich effects a slight forward and 
backward movement of the upper valve. Two other small miu- 
oular pairs are attached to the brachia, and have their origin on 
one of the valves {^protractors and retract^yra of the brachia). 
There is also a small unpaired musdle originating on the sar&oe 
of the upper valve, close to the margin and in the median line; 
this is attached to the viscera, and according to Jodbut, bj 




muades reuuiniiqc attached to 1 
g, loteMIae: i 



ite contraction the passages from tlie genital organs an 
opened. 

In DiBOiNisoA the arrangement of the muscles is very similar, 
there being two pairs, instead of a single pair of protrai^ant 
which slide the upper or brachial valve oiitwai-d over the edgei 
of the attached valve, wliile a single iMiir of retriictora draws the 
valve into pbiee again. There is also here an un|)aired median 
muscle which is probably an organ of retraction of the pedicle. 




MouLA. and its allies the muscles are more numerous and 

rrangement far more complicated 

I other braehiopods. These ani- 

issess the power of separating the 

in a manner unlike that of other 

rs of the class; that is, of sli<Iing 

.pjtrt laterally or rotating them 

1 a short arc about the longitudinal 

the shell. The muscular area ,. 
s a relatively large portion of the 
I sui-face, the bands being arranged 
the margins of the visceral area, 
umlional region there is a central, 
ed muscle, crossing the interior 
.ertically ; this is the n/nib'inul or 
r muscle, by its contraction open- 
e valves along their anterior 

iddiicton (or rvntral^) arc a single p,„ .a,. _ Macular ^^m «t 
iiated near tlie anterior extremity '^'H^'k^Td^r^ j^: 
irea, and they also cross the shell pf'reui^torT^'^ ~" 

vertically. At the anterior e.^- {■ IJ^^^-' ■'J, —diu 
■ of the ar-ea in the pedicle ii«iid« ■°"«i''-<h"™ii'')-"' 
n-iginates a single pair of in-iitrnctorH (middlrx), each 
r of which extends l>ackward and is inserted near the 
margin of the brachial valve, while a second pair of 
tors {e-KternHh) originates just behind the adductors of the 
■valve and isinserte<l I>ehind the fii-st pair. These muscles, 
r combined action, or inde|)endently, draw the brachial 
orward. The retracfO'rs (or untenors), or those which 
t the brachial valve, extend from the outer lateral margins 
area in the pe<licle-valve to its anterior extremity in the 
1 valve. Neither j>i-otr<u:t«rn nor retractors cross the peri- 
cavity. The /■iit'tti/rit \transmedinn or Bliiiinij-mtmcUs) are 
1 number, two on one side and three on the other. These 
lated posteriorly and cnws the perivisceral cavity diago- 
he undivided muscle passing between the other two. The 
tion of these, alternately rotates the brachial valve, first in 
3ction and then in the other. In Lihodla, also, ihe^xiTies 
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or vertical extension of the mantle which incloses the viscera is 
highly muscular und leaves an imjiression on the Talres. In 
ancient and fossil forms of IjInodi^ it is evident that the arrange- 
ment was similar to that of living s]X'oies, and thongh specimens 
have been rarely seen whicli show the muscular scars clearly, a . 
few have been rcfordefl wliich have retained the scars with great 
distinctness. In Obolus. Mickwit/ finds that, while the general 
arrangement of the stars is similar to that of Lihgcla, the 
umbonal tliductor is simple at its insiM'tion in the brachial valve, 
and divides in crossin;; t!ie cavity. This author also ascribes tvo 
distinct paire of scars to the rutntorn, one to the tttMiictors and 





Fio. laa. - Non-jtriMed 
rnmwulBr fliiers of 
J(<>ir(Uiinia avatm- 




tntHt. OunnsJ 

* u^lductors or a third pair of 



Fia. m.— £xtreml(r of ut- 
•luetar muscle of MagtUa 
niattuttraii: a,caiitracttte 

portion ; b, teDdiDOlu por- tit. (H: 

tlon. (ILuivocK.} 

another i>air which may he eitlie 
rotators. 

There are some differencfts in tlie appearance of the muscular 
bands in t)ie articulate and inarticulate Itrachiopods. those of the 
former tapenng from origin to insertion, while in the latter they 
are of more ecjual thickness thi-oughoul. The muscular til»ersare 
suHMith, except in the |K>stei-ior a*lihictor bands whei-e they striated. 

Alimentary System, 

The tnouth is a simple oritice located centrally at the base of 

the llesliy bnichia. In Mroatiiykis the r)val or buccal area is very 

broad, but in most brachiopods it is narrowed to a simple groove. 
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From this puint the digestive tube exteiuU backward as a simple 
bent canal, the flexure being towanl the ped cle al e In 
inarticulate species it is much longer 
and more complicated than in 1V[aqei- 
LANiA, RuTiJOBONELi^ and the articu- 
lates generally. In Likqula the diges- 
tive tube is very long and at the oeso- 
phagus is deflectetl ventraUy ; the 
stomach is short, rather more circular 
than elongate and the intestine makes 
three or four convolutions; in Discen- 
18CA and Obania there are some varia- 
tions in the degree of convolution of 
this tube. In all of the living inarticu- 
lat«d species the intestine terminates 
in a well-defined unua, situated 
laterally in I- 1 n o u r. a , and in 
the median line in Cbania. 

In the articnlates the alimentary canal 
is shorter and much simpler than in Lin- 
ODLA, Cbania, etc. In Maoellania the 
aiiopkagiia is short, and behind it the 
tube is slightly contracted, then ex- 
panding again into a moderately 
capacious stomach. The intestine is 
short, and toward its jKisterior ex- 
tremity makes a single convolution 
near the hinge-plate of the brachial 
valve, and it is probable that, in some 
of theextinctgenera,e, e.RfcN88Ki..KHiA,F"'-iM— AitaTOt-^ "^ ^ 

CeNTRONELLA, AtHTRIB, in which this JiJ?"^ bmd """"rect m " m 

plate is perforated by a central foi'ii- J'^jS* ^ 1ai '™'°'™* "J 
men, the intestine passed through it. ^f"*^ '*""' ood"?Lr" ■.«>- 
The posterior end of the intestine is p*"*^ mm™ a o« 
imperforate in all articulated brachii>])0(ls,andin Maoellania it is a 
simple point attached to they;aw^jw or lining membrane of the peri- 
visceral cavity. The presence or absence of this terminal perfora- 
tion is, therefore, of considerable iraportanci! in the classification of 
these animals, and has been made a basis of subdivision by K[n<;, 
who proposed therem>on the ordinal divisions Tretent«raUi and 
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Ol-iitenterata {■=■ Inariiculatfi and ArticultUti, respectively). It is 
believed that in the Articulata tlie faeces are discharged through 
the mouth. 





- ADmenUi? can*] o( 

n. II. ■touiacb: b, latMtliw; c, 

iitrenilt;; il, hepatic dncta; t 



Fio. las.— 8tom»ch of MiwUnnia ■•i-ilr-ili: 
tu (Baapba4^i0; b, stomacli; d. r. ff^atrupmiic- 
tat band; /, dorsal vesclole: ■>. Ii. blond- 
fensU; 1. donatblood-vAnellaldnpeD.RlDw- 

biKU) orlHces lesdiDK Into jiutral lacunw: iral band; '>. Jllu-parJelal baudi; i, otMboD; 
k, h«patlu diicw. (IIaxi:o«k > J, domal voclcle; k. I, tbId; m. palU 

The entire tube is cimiposed of lirni tis.siie divisible into > 
fibrous outer coat and an inner' mucous lining nrhich is 




Fio. lit — iDlMtlne of Uagrlla a mttralu o. up)ier extcomlt; b poMerlor meet 
rztremItT c inrtlon a( ovIducU { venlral i «aen(«r) e thlokened ridge* of mmtetirjl 
/, blood Temel fHiKOocK ) 

strongh plaited lud wrinkleii m the stomach and intestine. 
ExternalU it i-> slieathe<l \>\ a tenuoiib membranous coat frcnn 
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is given off a number of mesenteric bands connecting with 
ills of the pei-ivisceral chamber. The stomiich is usually 
ped by an ample liver of brownish or greenish hue lying 




■ most part on the dorsal side, in the articulates, and on the 
I side in tlie inarticiilates. 

glandular organ if coni|>osed of a varying number of 
:ul)es terminating in follicles or 
i, and discharging into the 
;h at different ])oints, usually at 
es. Tliesc iie})atic cjiuals .would 

serve in some nieastire a diges- 
nction, as they have been fount! 
,ain tlie fowl of the animal, and, 
iScHOXKi.1.4, to undergo peristal- 
tractions of the tube-walls, 
certain series of liiignloid genera 

I.II'.", LiNOCI.ASMA, TKIMKKKI.r.A, 

here appears to liave been a p,,;. im._a imrtion of.ihi'-UTerof 

1 development of a testaceous Cmnm. (i.hepiHicc«iiale;6.cmi«l 

ling beneath the insertion of (Joubcn,* 

scalar bands. Thist!iit'koningor/>/a(/wv7?. becomes slightly 

te<l on its antenor margin in Lingclops, more deeply in 




91. 



as 
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LisGLLASMA, while in Tkimkkkii.a .iml DiNoiior-trs tlie platform is 
(lce|i]y viiiilted. Tlie ileveloitinent of these platform vaulte 
iU}¥:s not \>ritce&l pari iMi^x-i un l>oth valves, but 
aiiiwai-s first ami is always the deeper on the 
I, ■" |>etliclc- valve. Tlie iijiper surface of the pliit- 
foi-m a! ways reniains the area of muscular inBcrtion, 
ami it seems highly probable that the vaults have 
been fonneci by the necessity for the accommo- 
" (hition of the great hepatic and genital glands; 

*^^,'*cr»«!"i,u^in; there (lan be little <loHbt, at least, that when 
ofp«<iici»-vii.« the-e chambers are fnllv developed they are ocen. 
".°^' ""** p ed 1 ti est organ A m ar feature occurs in 
a al 1 d ^ nu 1 Ah an t j ro ab e t at among some 

of the articulate gen- 
here the ante- 
^ r or edge of the nius- 
culararea isconspicu- 
ousl elevated (as f re- 
\ entiv in LepUfno 
hamboi*ialis and 
/ od cttut huiatr- 
OS 1 a. similar cauM 
has been efficient, 
buch structures are 
not to be confounded 

Fra 3 a d DBl w u M a* u h ped cle- (,[, eXCavatlOUS of 

orduiBwi au Idkhh h tnuKuUr actt the Valves dUO tO tlie 

{DiviMoN.. deposition of shell- 

inatt(?r about the ends of the muscles, leaving the scars of the latter 
deeply sunk, as in many of the Spirifers. (Platei 23-28). 

CrKCL'LAri>K\ SVSTKM. 

The most striking and most distinctly S)>eciali7^1 jiart of thecir- 
culat/try system is the scries of canals which traverse the mautle. 
lying within the tissue of the .mantle itself. These canals consist 
generally of two main trunks <liverging fi-om the anterior portion 
of the perviscei-al ehamberand skirting the margins of the viscenl 
area, giving off secondary branches an<l ramuRcules which are 
abmidanily ntullipliod at the margins of the nmntle. These /»at 
/in/ xinunfn aie fretjuentiy so highly developed as to modify the 
inner surfaces of the vaives,and traces of them are often retained 




m the latter iire foagilized. In Sohizophobia. there a few 
pie trunks restricted to the raetliaD portion of the ^ves, 




nching only at their extremities; in such sheila the lateral 
ansions of the valves must have been nourished by sinuses too 
il to leave their'traces on the valves. 





l»4.— InUraal caM < 
iiophorin impreMia. 
:«altal mvktngt. 



FiQ. lU.— OrtUt tubcarinata. tAa'\ Inlansl 
cut, afaowliig Uie paltUl ■tsiiMa: p. Im- 
pnmlon of pedlole mnacle 
ot dldaductor miuclMi v, o 



a Cbania and Cbamiella the sinuses are broad, digitate and not 
rply deHne<l, in tlie one; sinuous and without apparent 
nection with the other. 







n LtsiiCi.A and its allies there are two main trunks which con- 
re toward the anterior margin of the valves, and give ofiE not 
63 
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only an outer but a smaller inner series of branches. The main 
trunks of the pallial sinuses are the receptacles of a portion of 
the genital organs, but this fact does not interfere with their 
circulatory function. Similar canals traverse the fleshy brachia 
for their entire length. In Lingula there are three of these lying 
side by side; one very large and centrnl, a much smaller one at 
the base of the cilia, the third being lacunary and lying in the 
brachial fold. In Chania and Kkynohonblla the last- 
mentioned of these is absent. All the vascular sinuses pass into 
the ])erivisceral chamber and are develo])ed into vescicular 
dilatations at the back of the stomach and elsewhere. These bodies 
are not contractile, and their function is at present unknown 




Fig. 187.— a portion of the circulatory system in yfofjclUinia venoaa. Above the rif^ht is the 
ciliated oral surface C.l), the storiia^'h and intestine Cj)« upon whose dorsal surface is situated 
a central heart (a) sending an aorta Cc) to th^ brachia. and giving oiT two lattTal branches, 
each of which bears a pulsatile sac or subsidiary heart ib). The lateral vessels Cd) supply 
the genital gland ( /), and terminate (g) within the peripheral la'/une (/) lying at the base of 
the setn* (f?; which border the mantle (/»)• CJovbin. ) 

(IIuxLKY). There is no pulsatile vesciclein tlio animal which ])er- 
forms the function of a heart, and circulation seems to be main- 
tained bv means of the ciliated tissue with which the sinuses are 
lined. Although there is no communication bet\ve<*n these ves- 
sels and the walls of the ])erivisceral chamber, it is the opinion 
of some authors (IIlxlky) that these walls, which are also 
ciliate<l, contribute-to this function. 

In LiN(JULA, MoRSK has oI)serve(l the existence of caecal exten- 
sions of the sinuses or tnnjuilhv scattered over tlie inner surface 
of the mantle, which are highly contractile and receive and dis- 
char<re the circulating fluid with perfect regularity. 

04 



Bbaohiopoda. 



197 



sen'etl by (Ehlkrt, " the body-walls, the oviducts and the 
rliinds lire in direct t-onnection with the blood; and the 
\ the muscles and the liver are envelo[>ed by membranes 
ite that they ciin not obstruct tlie action of the nourishing 

HBeT-IBATIOH. 

unction of respiration has no si>ecial organ or set of 
or its performance ; it is not localized, but is evidently 
wherever the tenuous tissue of the animal with its circu- 
essels is exjiosed to the oxygenated water. The mantle 
il)ally concerned in this function, and the long spiral 





bracUa. (DiTineoi 



undoubtedly contribute, though perhaps not to the extent 

3(1 to them by simie autliors. who have comparfd them 

■egarded them as braucliia- or gills. 

■ater entering th.' bi'aciiial uhanil>er of the shells is con- 

■enewed l>y the -iiH^iiin;.' and shutting <)f the valves, and 

iriore effectively by tlie constant play cf the ciiia witii 

le outer edges of the arms ari* fringed. 

s place a brief account of tlicwe arms, their variations 



:«i given. 



and the nature of their <talrifie<l supports will In? 
i'l. The brachia are labial appendages taking their 
jout the oral opening anil extending in various graceful 
f.6 
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curves and spirals into the anterior cliamber of the valves. Tliev 
, are two in number, one at each side of the mouth. 

These arms are substantially composed of a compact or 
cartilaginous tissue ^vhich is ])oi'f<jrateil for its entire length by 
several canals, to which reference has been msule in the descrip- 
tion of the circulating apparatus. The outer edge of the arms 
bears the cirri, whicli are kept in motion partly by muBOular 
contraction and partly by the tilling and emptying of tiie 
brachial canals. At the base of the cirri is a loose membranoiu 
expansion or Hap, known as tlie brachial yo?rf or f^ver. 




In a few of the living genera (7,i»GrLA and IIhymchombi,la) aa*:* 
in a great number of the extinct foniis (Si-iKii'KJt, Athvbis, Rhm*' 
cnosi'iKA, Eafi,nks<2i:ina, ('tc, I'tc, and probably (.JRinis) the arm* 
are coiled in Itmg spir«I c<mos, the extremities of which may b^ 
directed outward iSi'ikikkk, ATnYiiis). inwiml (Uhvnchonklla- 
Ztgospira), dui-sjilly (Atkypa), vcntrally (Aki-iiiouna) or th^ 
spirals may he nearly in a vertinil (Ovci,.>si'ika) or a horizontal 
(Lix<;ci.A) plane: aud tlie number of n^volntions in the spiral 
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iries from two or three (T,ingdla, Cvclo«piba) to twenty-five 
'pir^er mticronatus). 

In the majority of living forms (Liothtkina, Magellaxia. 
AQASBLLA, MuHLFicLDTiA, Kkausbina, etc, etc.), the arms extend 
rward from the mouth or oral disk to the anterior margin of 
.e valves, recurving toward the mouth, and there forming a 
ort unpaired spiral in the axial line. While these are the 
incipal variations in the arrjiugenient of these parts, a notable 
fference is presented b_\' 

EOATll V RIB, Th v.' IDin 

id their allies, intheci>iii 
ete attachment of thi.' 
m to the brachial valvf 
' its lower margin, 
ae area thus inclosed 
' the brachia is fry- 
mtly lai-ge {Mi 
■collata) and it may be "p^oded o™i di.k (Woodwa«d j 
vided on its outer margin into three or more deep lobes, 
ving species whose brachia do not rest upon solid, 
Icified supports may possess the ability to uncoil and protrude 
e brachia between the open valves. This has been observed in 






iTNOHONfcLi.A (Owen, Morse), though it is doubtful if it is pos- 
»le to the animal of Lin(ii;la. In Terebratvlinn caputserpenii^, 
lich possesses a short, solid brachial support, tlie animal can 
t«nd only the outer free margins of the arms and then but for 
^ery short distance (Barrett). 
«7 
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Tlie ability of tho bracbio|HKl.s to form calcareous supports for 
tli(f l)i-:ichia iniiy be regarded as degenerate in living spacies. 
Among extinct siiecies, cspeciully those belonging to the later 
PiiJ;pii(»ic and earlier Mesozoic eras, are to bo found delicate aad 
often exceedingly complicated su])port8, wbich were probably 
continuous ^vith the lleshy arms for tlie entire extent of tlie 
latter. In Spikikkk, for example, long spiral cones consisting of 
many revolutions of an exceetlingly t«niious calcareous ribbon 
iii'c I'rcfjuenth preserved ivith tiie utmost delicacy, and in 





HhovliiE aplrals. 

oraiBFiU^Dded (Bin 

Katskria, AMi'iiiri.iNA and some forms of ATirvKie from the St. 
(,'assi;m l>ed.<. tliese sjiirals are accomi)iinied by an accessory pair, 
making four in all. The mode of union of these parts, their 
iittaC'imient to the valves and t-o the various ^supporting septa, 
are fejitures of much signiJicjince, ivliile tlie delicacy of such 
structures renders the detei-inination of these points of great 
intricaiy and dilfieulty. 

i>nch calcai-eous supiwrts, whicli in any individual are known 
as tho hravJi !4ti urn, are formed by the interlocking and cementa- 
tion of the s|>ieules which are disseminatedthrongh 
the cjinals and tin-i of the brachia. The recent 
brachio jtwls jiossess unly simple lamellar exteo- 
swliiih. in Tkhhhi£,vtki.la, Maokllania, Liothi- 
' m.vA and Tkiikukatllina consist of two lateral 
prm-esses. Tliese may be united at their anterior 
J. extremity (I,iii|iiviiin.\. Tkhkhratii-ina), or re- 
l'}^h^^.ii^i^-"'. 'It'xt'il iiriti^i'ioi'l\-. tin- miiou of the branches 
w.^TV'''"'r"''-'i'i'i Ijt'ing median in- piwlorior (Maukllania, Tebe- 

ilw'.s/)"'' *"■""" IIKATE1,I.A. 

In all these cjises the simple a])ji:iratus corresponds to only ft 
portion of the lirst revolution of the ribbon m Spibifkb, 

liHVNUUOSPIKA, etc. 
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The size of the spiral cones and their direction Taries to a cer- 
tain degree equably \vith the form of the interior cavity of the 
valves. In species of Si'ibii'Ek with greatly extended hiuge-line 
the cones are very long and are directed toward the cardinal 
angles ; where the hingo is short (Mabtihia) and its lateral angles 
roonded the cones are short or placed at oblique angles. In 
Mbsibta, Atbtbis, BHTKOBospiirA, Mbbistina, etc., etc., the azis of 
the spirals lies in the greatest transverse diameter of the shell. 
In Ateypa the two flattened cones lie side by side, and their 
apicM are directed into the cavity of the deep brachial valve. 




The brachial supports are attached to the hinge-plate, or apical 
portion of the brachial valve, by two ]»rocesses termed crura. 
The precise termination of the crura and the commencement of 
the spiral ribbon is often obscure, but is fretiuently indicated by 
a sharp angle at the point of union and an abrupt widening of 
the ribbon directly behind it. (Nuolkospira, Rbtkohkbpiba ) 
From this the curvature of the ribbon is downward into the 
cavity of the bracliial valve, and the extensions of the ribbon for 
the first one-half revolution are termed the primary lamelim. 

In Spibifeu the crura are very long, the bases of the spiral cones 
in this genus being small and situated well forwEyd. The pri- 
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niary lamella are usually broader an<I stronger tlian tbe remain- 
der of tbe coil and may be pi-eserved in the fossil state when tbe 
rest is lost. These lamella;, near the middle of their length, giveoff 
a pair of simple laminar processes which extend ujnvard between 
the bases of the coues, and usually unite. When these prooesse* 
thus unite the body formed is termed the jugum; * when they do 




Fio. us,— DlMcram aC loop sad spiral .^fAyrli; j-.splral: n. prljiaij ImmellK; n . ■eeondMT 
lunellv; u". umbonal blulvs: c, crura: 1, Jugum; c. lattiral branchoa of jUKum; >. nddb: 
1 at Jugum; /..braBcbtBof Juguni; b, interoaUiy UnnBn 
bI. 

not unite, as in Spirifkr, they may be calle<l the Juffal procesut. 

The function of tliis jugum is, unquestionably, in part to 

strengthen the entire apparatus and resist the strains to which 





Fio. 130. - Zngotpirt 
bncbldluiD eipoied b; the remOTBl 
ol the braebial (alve. ahowing tbe 

the cones are exposed from gravitation and other causes. It i* 
therefore remarkable that -I'lKn-tK, in which the cones re«cli 



with ealuiflHl HplrKlBcniiBCHiibBcurlt; hiiiI ct'DruRlon, an ihc wi:r1 was oristnaUr appUedtoAa 
eotlre brachial auppnrt in tbe torebraluhldM. and It must continue to he uaed with thla nuaoM 
while tbe relatioDB of th« true ((»;> to the ju<jmii of aplre-bearinK ehetia la that ot a wboletoa 
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their greatrat development, is always devoid of this support, and 
equally noteworthy that this genus, which seems poorly adjusted 
against such strains when compared with other spire-hearing 




Tm. im.— Jiigainot MeriMteOaartmita. Fta. lU.— Jagam ot Siu^eowptra vtnMcoia. 

genera, should liave maintained so long and so proliSc a develop- 
ment without variation in tLis respect. 

The jugum does not end at the point of union of the two 
lateral jugal processes, but is more or less continued, in its 




Jugnm of Alhj/rit vtllalti. 



simplest form, into a short, straight stem, inclined backward and 
terminating inan acute angle (Retyaa., RHrNOHospiRA, Whitfikld- 





Fia. lU.— Longitudinal BMCIOD. 
klla) ; in Biciua this stem is long and exteads to the inner 
surface of the pedicle- valve where its extremity is inserted into 
a deep groove in the shell. In Euhetbia and MsBisriNA the 
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extremity of the stem is bifurcate, but the termina] processes do 
not extend beyond the ends of the cruni; while in Aibibm, 




>r Athgrit rpiriftnitdet. Fio. tU.— Juiiu>n of S 

TBTBAcrriMKLLA and AuPHrrouELLA they are continued backward 
between the primary and secondary lamellie for about one fourth 





rm.lBt.— lMopntTeinicUnrUn. (Bittxu.) Fio. IW.— Loopot 4npAffonaUa. (BimaO 

of a revolution. In Pkxidblla the intercalai \ lamellae are still 
longer: in Ahpsitomblia, Katbbria and Auphiclina they are 





Fio. 1SI-— Lixip of P-'^deltn. CBmsta.) Fro. IIU — Iioop at DipUMplrtlla. CBirmu-) 



continued for tho entire length of the spiral cones thus making * 
double apinil on each side. In Mkkista and Mbbistblla tbe 
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divisions of the stem of the jugam, or intercalary lamelUe, are 
short, recurving and joining the lateral processes near their 
union. 

This place of union of the lateral branches of the juguin is 
freqnently somewhat thickened and expandeil (Retzia, Rhvncho- 
spiiu, UNCiTKB)and in Ath vris it is a broad, saddle-ctbaped structure. 





Fib. M,— Bncblsl apparatui of foninefefaci, ihoirlngtba double splnUi. (Birmn.) 

In the last genns the posterior margin of this saddle islsoraetimes 
Bmbriated, and not infrequently similar fimbriie or spinules are 
retained un the outer posterior edges of the primary and seeond- 




IM.-PortlonofBplralofSpiri/ertno roMtrata, 
BhowlnK the flmbrla> on the outer mugliiB of tbe 
coUa. (DatidhonO 

ary lamellie: these have also l>een observed in A'ihypa, Ah»o- 
ooELiA, Davi.i, etc. These spinules undoubtedly result from the 
network of spicules deposited in the cirri of the brachia. 

The jugum is often in close relation with the median septum 
of the brachinl valve. Perhaps in no case among the spire- 
bearing species is there an actual union of these i>arts, such as 
73 
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is so frequent among the terebratuloids ; but in several genera, 
Mekistina, Kaysesia, Bifida, a higli median septum rises so cloee 
to the angle of the jugum that but a very slight depression of the 







Fio. 166.— Brachial apparatus otlZygotpira modesta, showing the variation in the posltiOB of 

the jug^m. 

entire brachial a])paratus would cause it to rest upon the septum 
and thus secure an efficient support. Whether this septum has 
been at all concerned in the modifications to which the spirals 




Fio. 167.— Jugal proceuee of an adult Atrypa retieuiarit, 

have been subjected in growth has yet to be determined. In 
genera, where the spirals are convergent rather than divergent, 
Atryi»a. Zygospira, Ctlassia etc., the jugum is always simple in 

74 
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its stnicture. Atstfa, with its spirals directed upward into the 
cavity of the brachial valve, lias its ju^um situated posteriorly 
luid is composed of two lateral branches directed anteriorly, and 
slightly upward in the middle. In early growth-stages this is a 




continuous band, but in mature or senile conditions of growth it 
becomes divided in the middle (probably from the lateral strains 
to which it is subjected) and the extremities of the jugal processes 
become much thickened. In Gi.Assia the spirals have their apices 




at the center of the internal cavity and their bases at the sides ; 
the jugum is a short posterior transverse band. In ZYn.i[.piKA 
the varia,tion in the ]K)sition of the jugum in a given species 
(e. g., Z. modeetd) is remai'kable, it being sometimes |X)steri(ii-, at 
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others median, and again anterior, cun'ing forvrard in the fint 
case and backward in the last. 

In the noD-spiriferouB brachiopoik, or those in which the 
brachial apparatus is abbreviated, we usually find a simple repre- 
sentation of the primary lamella' and the juguin which may be 
variously complicated ^vith tlie median septum of the bracliial 
valve. In this group the entire calcified a]]paratus is termed the 
looj), which is ty|)ically comixwed of two long or short primary 
or deaeendiru/ lanuJ-hv which may recurve more or less profoundly 
at their anterior extremity [aiceruling himeU<e,) and unite in a 
transverse band. This last is the homologue of the juf^pim. In 
Tbbbbbatslla, Tbbeiibatalia, Mt^HLFBLDHA, IsuENiA, and Bomc 
other genera, the descending tainellic are united to the median sep- 




I. m.^ TtTiAralaiia dormtn 



fanDSAan.') Fin. 




Magaiella Cumfngi. CDatioMU 



turn by a dorsid bund, which is a residuum resulting from progress- 
ive resorption of the ailcareous parts, and wholly disappears in 
more advanced forms, sucli as Mnijilliiiua vi-nmit. In typical forms 
of Maobllania the septum also has disap|)eiired and the loop in the 
adult condition is without any evidence of former connection with 
the valve, except at the hinge-plate. A corresponding adult con- 
dition is found in the pal.TO/oir genera Crt [tvinklia, MKOALAirr«w» 
DiRL.vBHA, etc. In CBHrBONKLLA and Eenhsklabbia the primary 
lamellie simply unite at their anterior extremities without reflec- 
tion, the apparatus here being expanded into a triangular plate. 
A somewhat similar arrangement is seen in AI&oab and PLATiDUt 
while in Bouo iakhta. Kbaubsina. little is left of the brachial sup- 



ports bat the median septnin and the portions of the loop 
attached to its anterior extremity. 




Wia. ITi.— Kratatiaa rubra. ... 

■obb; Ac.' eardina] proecn; a, b, addae- 
Um; p. ptdlU sluuBflaj g, bnuAial nip- 
porta; I, •Bptum. CI>^*it>aoti.> 




Pio. 1T4. — MagoMjmmavt. I 
porta. CDmsaoM.) 



Of Palffiozoic genera Teopidolbptcb alone has afforded evidence 
of actual connection in the mature state of the descending lamellae 





Tie. ITS. — Bnctilal Talra of 
Platiidia ajumloldet, g, loop; I, 
medlu Mptum. (Dtvnmoii.) 



with the median septum, a condition of the brachial apparatus 
comparable to that of Platidia among living forms. 

In many of the terebratuloids the union 
of the crura and primary lamellie is repre. 
sented by sharp cmral angles directed in- 
wardly. In LioTBTBiNA, which has the entire 
supporting apparatus remarkably abbre- / 
viated, these angles are conspicuous, while 1 
in Tbrebratclina they unite to form a con- 
tinuous band. In the Devonian genus ^ 
STBiNOocEPffAixa, the crura are very long, the 
loop absent, and the lamella very broad and 
situated just within the margin of the brachial^ F19.177.- 

, . , - - ., brachial am 

valve; from it extends a series of nlamentousM 




may have been attaclied to the c 
1891. 27 7 



mipptnl. (HoBUfn.) 
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The K[)ecici< in wbicb the lower surface of the bracliia ia attached 





Fio m -- 

tana. InU 

Tftln. (WoomrABD ) 

t.n the mantle, bave a Bim- 
})le vertical lamella (Cw- 
tki.i-a), which may be 
Iol>eil (Mkoathvkis, Bic- 

TBYNIUU,E DESELLA,DaV- 

iDfioNF.i.LA, etc.). In Tbe- 

CIDI UM,THBCIDELI.J^I<ACA- 

ZBLLA, etc., the defini- 
tion of the lamella is ob- 

F^n.lM.— iDlerlorof brMhlKlwidpMlicleTalTeiof rtirBCUred, the Spicnlar net- 
f . cliducton; h, cardLaoI procen; t\ c&raiii&l piMe; U' ° 

br»cbtai mipportj. (Bniiis ) s]30nge-like. The brachio- 

])o<ls which wore not possessed of elaborate brachial supports mav 
have loii^ ciilcai'oous crura, as in Huynchokklla and its allies, or 
even those iniiyl><iw;mtin<;^,RsinSTBoPHOMBN A, PLECTAHBOinm and 
PKODLcitJFi. 8uch sbelli. 
lioncvor, sometimes retain 
giooved impressions made 
h\ the spiral nrms upon tbE 
inner surface of the valves 

(l>A\lli8-.S'IA,I{AFINK8QlIIlfAl 

In( Hi>N>rrKsiin(iPR>.Di:CTi"i 
there are two divergent 
impressions on the hracliisl 
\alve. which are commooly 
known as the renifor^ 

Fto LM,. TheliitfrlOTof lhepe<llcle-^4lreof B;fn ,„„^^.;^^^ and thesfi aW 
rnfuinii JxtriJ. nhnwiliKthe imprcMlon of the ■pinl ' 

linns. i-D*vTi)«oN.) generally re^nled a« due 

to the iiiwltiu, tliough their precise relation to these organs hss 
nul h(!en satisfactorily expljnned. 




1 the mode of development and growth of the brachia and 
;ing apparatus -some important observations have been 

IE has shown that in early stages of Tbbbheaidlina the 
pe sim{]le or double horse-shoesliaped processes, qnite like 





Rhj/TKliO'iiira (HomiroapfnO «i 
— Tbg mature condition nt Ibe bracbldlum. 

— ThonrachldluinlnaTrtrr ewly Rbeb of Rrowth: fn tbis ttgure the form of lbs 
Thall; conMTuctlve, (Biicheb aod CLiiat. > 

hopliore of the Hryozoa. The same author also demon- 
tliiit tlie fonnalioH of the crura and brachial supjwrts is a 




rachidlum in ■ voiing sheU. ihow- 
oae of cbe apiral* cauted by u 
peripheral f^roirth oa one side of 
tbe vBlvra, wblch bas apparetitly produced no dli- 
CurbBDcH of function in the bracUa. 

id permanent iwcretlon, growth taking place on both 
! union is elfccted and tlie supjiort thus completed. 

7S' 
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Among the spire-bearing forms it has been shown that in the 
young of Rhyncho»pvra {Htmneospird) eva^r the ribbon is very 
slender and makes but a few and verv lax revolutions. The 
same fact is evident in the young of Merwtina Maria (as shown 
in the accomi)anying figures), where the revolutions are few and 
the spiral cones dei)ressed. The growth of these solid bodies and 
the increase in number of the revolutions could be effected only 
by constant resorption and rede] )Osition of the spicular calcareons 
secretions from the brachia. 

KovALEvsKi, Friklk, Deslongch AMPS, (Khlert, Beeoher and 
others have given accounts of the development of the brachia in 
CisTELLA and some of the higher genera of the TerehrnteUidapf^wXr 

BRATELLA, MaGKLLANU, MaCANDREVIA, DaLLINA, TrBEBRATALIA). 

In the early stages of such shells the brachia have the form of a 
circlet, extending forward from about the mouth, bearing a few 
tentacles or cirri, which ai^e directed inwards. This condition is 
comparable to the adult condition in Gwynia and has therefore 
been termed the gwymform nidge. By the development of a 
median septum in a succeeding stage of growth this circlet 
becomes inflected medially and the resultant condition is that of 
the adult Cistella {cistMifarm aiuge). With the further growth 
of the septum and the development of its lateral processes the 
brachia gradually take on the form of the mature PLATrou 
{platidiform stage), the cirri finally becoming everted, and the 
median unpaired arm resulting from the continued growth of the 
biusal cartilage and the multiplication of the cirri at the distal 
extremities of the brachia. ^ 

These developmental stages are still more clearly exemplified 
in the formation of the loop or calcareous supports. Among the 
Terehratellidiv there is one group of boreal forms (DattiHina) 
and one also of austral fonns {MageUanintf*), all agreeing in 
having the loop, in its final condition, composed of long descending 
and itscending branches in no connection with the median septum. 
In the l)orea] forms (Macandrevia, Dalltna) the development of 
the* loo]) has passed through a series of stages con'esponding succes- 
sively with the «adult condition in Platidia, Ismknia, Muhlfkldtu 
and Tkkkukatalfa, while in the austral grou]> (Ma<;ellania) the 
preliniinjirv stagers are reproduced in the adult Kraussina, Bou- 

80 



Bkaohiopoda. 313 

CBABDiA, Megbrlina, Mauab, Maoasella and Tkhrbratella, 
successively. The larval conditions of the terminal memburs of 
both series are similar to the adtilt condition of the simplest 
members of the family, Cisiella and Gwtmia. 

Thus similar resultants have ensued in this family by progres- 
sive growth and resorption of the brachial sup|>orts ttirough 
quite dissimilur lines of development.* 

From the study of young stages in a Carboniferous species, 
Dielasma turt/ida, a terebratuloid with short, recurved loop, and 
in the Silurian species, Zygospira recurvi- 
nwfra, a spire-bearing shell with introverted 
cones, it has been demonstratedi' that in 
the earliest observed conditions of both, 
the brachidium consists simply of the two 
lateral or descending lamellie, united in ^ 
front, forming an expamled triangular plate 
like that in Okntroneila and Kkkssk- 

LABBIA. 

Sesorption of the anterior portion of this mm 
plate gradually produces the ascending ^,J-,;;;x;,*l™;;;;;;;;"; 
and transverse lamella; of DttL«KMA and 
the jugum of Zvdobi-ika; parts which are thus seen to be 
alike in origin and function. With Diklasha the process here 
ceases, but in Zvuospika there is a continuation of the lamella> 
carried forward from the ante-lateral angles of the looji, which, 
with growth takes on the spiral form of the mature brachia. 
The inference from this evidence is that the Ckntkon uLLA-loop is 
of the simplest type; anything more elementary would repre- 
sent the condition of the descrete crural processes in RuY^-- 
A .« f k ciitiNKLLA. The recurved loop of tlic 

yfifct" i^^f^ t-erebratelloids is a more advanced 

f-A*^*^*^* JHft condition of thisorgan, while the spiral 
tV/l iVv HHV brachidium, attained so abundantly and 
^*JLJ-V ^^w with such liiversitv, during Paleozoic 
■bowiBK the crural proTHH *nd carly Stcsozoic time, represents its 
most elaborate development. 




S fkcta haTe bfleo cstmbliBhed by the larpBtlffm^l'iDJi o' Fhtels. CEhlbrt, 
VncBCK aad C. B. BuoHia. 

tBoCTU ud Socoanr; ProoaodlDfci of Uw Hloloflcat Sociolr at WMhlngHni, n>l. 
Tm. I8<K. 



M4 Bkpobt or thi Statb Gfoiogibt. 

Tnr, Xervovs System. 

The nerve-collar surroimding the ifsophagus constitutes the 

principal nerve mass in tlie Brachio|>ida. In the articulate 

species there is a large ganglion (snljossophagian) on one side of 




lo|ibat(eal KkriKlioii of M-'irlli 



CHixcoes.) 




the a'soi)liagus, connect it I by fine lateral commissures with a 

, smaller ganglion on the 

' opp<.>siti' side. In the inar- 

ticniiit*;!! (LiKOULA, CRAKii) 

so far as ascertained, the 

n]>]>er and lower ganglia 

ar^^ not so well developed. 

Fm, iM- ntvoui .m«m of £>..,.>.. «. ..i.-T.h.- thc iKiFve-nng Iwing of more 

R1H Id mcUod: r. collw; a. cerebroid naocHon; n, eqnji) ^17^ tlirOUghout 

brMhWoOTVf: f-mib-iiiophiiKHilirniBlioti; M, Inferior ,. , ,,, ° , 

nerTe:p,dorMjp.llUln«ve;p.v™ir«li«llialDer«; 1' lOIll the SWellmgS of the 

M.i»rTPiifQiu»iw. (joiBiMj ii'sopha;r<'al rings, nerve- 

liliors are given olf to the liriithiii. musclfs. and the two lobes of 
the mantle, ll wmiid a]t|>«?itr thai tlie iicrvnns system as a whole 
is more highly devfloin-il in tho articnIatL' ilmn in the inarticulate 
bfsichioiwils. It has not l»H!n demonstrated that the adult 
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chiopod possesses any organs of apeetal aense, but in the 
jryos of several genera, bodies believed to perform such fiinc- 
IS have been observed. 

{books has shown the existence of an auditory organ in Lingrda, 
ilar to that of the lamellibranchs, viz. : a pair of otocysts con- 
ling vibratile otoliths, which are situateil close to the nerve 
ar. 

.imilar structures were observed in Diucinibca by Mcllrr. 
) very young of Tiibcididm, Cisthli.* and Disoinibca bear two or 
r minute pigment spots on the cephalic segment, which are 
X'ved to be organs of vision. All trace of these sense organs 
esorbed in later growth. 

The Bbpsodl'ctive System. 
t has already been observed tiiat the bracliio|K)(ls, so far as 
iwn, not only reproduce by ova. but are also dicecious. It is 




— Orlduct ol H'mithi/rit ptittoeta, 
i portlan; b, tubulu- porth»: 
Tinkles □( liDlogmcmbnuw; d, eit«RiBl 
dIhk: r. TMctde; /, g, Uaod-Ttanli. 




cult, however, to distinguish the male from the female animal, 
spt upon the approach of fecundity. Then the testes become 
irged by the colorless spermatic fluid, and take on a pale hue ; 
;he other hand, as the ovaries of the female become crowded 
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with eggs, the slight color of the latter deepens the tint of the 

entire organ. 
The location of both male and female reproductive glands it 
essentially the same. Generally they are found 
to occupy the main trunks of the vascnlar 
sinuses though they may extend into the vis- 
ceral chamber, and, in some of the inarticulate 
genera (Linoula, Disiinisca), be restricted to 
the latter. "When in the ])allial sinuses, though 
attached to the upper and inner wall of the 
mantle, they frequently leave a lobed or pitted 
impression upon the sliell, which is retained 
after the shell is fossilized. 




o*aiT of Cranio, all 
tag the ■■upended a 
In Tu-loua i:t)DdltlaDi 
M dcTeli 



The discharge of the genital pro- 
ducts is elt'ected by two oi- four tubu- 
lar organs or funnels,which have been 
described by some authors (t)wEK) 
as hearts. These trasvei-se the 
wall of the perivisceral chamber 
and open outward into the pallial 
cavity. Their inner openings are 
large, expanded orifices, abundantly 
plaited, !Uid separated by a oonstric- FM.in.-8ii«- 
tion from the narrower part. Ova ^^^J^^ 
have been seen to pass through these Bnurji^- 
"*'™"* organs (MoMK) to which they are ^'"^'^ 

drawn by the action of the cilia covering their surface. 
HuxLEr considers that these funnels also subserve the function 
of renal organs and that they are homologous to the organt <^ 
Bojanus in the mollusca, and to the segmental organs of the 
annelids. 

It is generally believed that fecundation takes place after the 
discharge of the eggs into the pallial chamber or into these* 
water. An interesting condition of fecundation occurs in Lac*- 
zBLLA and CisTBLLA, which com|>els the conclusion that the 
spermatozoids have penetrated fi-om without into the viseewl 
chamber and there fertilized the eggs. 

A fold is formed by an expansion of the mantle, which incloses 
a number of fertilized eggs, atbtched lo two very large brachial 
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irri, and while in this condition the segmentation of the embryo 
is effected. It is not known at precisely 
what stage of development these embryos 
are set free from the 
susiwiisory cirri and 
emitted into the outer , 
chamber of the valvi 

In a specimen of i 
Linyul'i litmellata* 
from Tpper Silurian, 
of liamilton, Ontario, 
the pallial cavity has 
been foimd tille<l with iD'll'l'i'^'fiYl'il 

ova; an(UKnLKitTciteSp,„ ig^iJLib^r-'-p.ihoL™. 

a S|)ecimenof 8ikI,\U(i- """ pwtly bro'fn. exp-alnK 
OhI'llALUa OLlddle i)e- ,t>.ch»l t" tbe »u.peoiory 

vonian) in whose""* ti^ciM-nirraiiiu. ) 

valves were found a number of embryo 

shells, which 

would indi 

cate that de 

velopmen t 

had taken 

place in this 

chamber. An 

accelerated 

'il^Ir^X^!lf^.^' S^"^"""^^ ^^ *''« FlQ. lOe-T-o emb.7™ of ix.c<«rH,...i«hed 
tralU. a, p»lltol almuT'^. reproductive tothosiupeiiBorrclH*. (LioaU'Ddthiku.) 

geaiua m^n: r pallial {,|.gans and tlie perfection of their function 
omBc*. CHuioocK.) Js shown in certain s])ecies of TBRtUKAi elli, 

vhicb are ca|>able of reproduction during the adolescent ma<ja- 
lifornb aiid 7n<iti'ffidl!form stages, thus perpetuating a more 
ffimitive nice which does not attain the characters of the adult 
Terbbbatella. 

Dbvei.opment.* 
From the fertilization of the oi-um to that stage which may be 
egarded as terminating the embryonic period, the developing 
irachiopod passes througli the condiiions of 

•Our InoirlrdKe "f 'Im emb- ynneny of th- Ifvioe hraphlop.Kia la due to Owbk, Hancock, 

UVIDBON, UOHI. KOVALKVHKI. LAOA ZB- DLTH I K BH. SIDLLER, (iUlFLir BDd BrOOKH, -Dd Is pretty 

auvhnMTlvtedUiIlieKeDi-i'aTERiBiuTi-LiNi.LioTaviiiNi. CiHTEUji, LiciZKLJ^xndaLon'iDiA. 
tie mOBC Imponaot coocributloua upon tlie laDrphoRear of die brachlopod shell, ore tboae of 





218 Report of the State Geologist. 

(1) Protemhryo; unseo^inented and segmented stages, before 
the formation of a primary internal cavity (blastula or segmentar 
tion cavity); 

(2) Mesemhryo or blastopliere ; a multisegmented body with an 
internal cavity (blastula cavity) ; 

(3) Meteinbryo or gastrula; a concavo-convex body consisting 
of two layers formed either by the invagination of the blastuli 
or by the duplication of its ce\Hayers; 

(4) Neoembryo; the condition of primary division into a 
cephalic, caudal, and subseijueutly a thoracic lobe, with pos- 
teriorly directed mantle and bundles of thoracic setae. 






Fio. WJ.—Terebratur Fio. 108.— Ter^rntulinn. Segmented 
Una. First ciliated embryos. (Morhb.) 

stage. (MoRsc.) 

(5) Typemhryo ; in which the mantle lobes have inverted and 
are folded over the cephalic lobe ; 

(6) Phylembryo; the state in which the characters of the 
brachiopod-type are delined. 

When the egg becomes fertilized it may either remain attached 
to the mother and pass its early segmented stages in that con- 
dition, as in Lacazklla, or it may be set free into the pallial 
chamber or into the sea- water. Some such ova develop cilia be- 






Fia. \^.—Ter^raiyiXinn, Embryos attached by the caudal segment and showlnii tlia gradMl 
inclosure of the cephalic segment by the lobes of the mantle. (Mobsb.) 

fore segmentation (TtiREBRATUMNA) and are thus free swimmers; 
others evidently have no means of locomotion. AVhere the cilia 
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Bveloped in the unsegmented condition they are retained 

g the blastula and gastrula stages. With the completion 
of the primary segmentation and the for- 
\ niation of the segmentation cavity or 

archenteron, follows the division of the 
embryo into a cephalic and caudal lobe, 
and the formation of two lateral diver- 
ticula from the segmentation cavity. This 
is the primary cephalula stage of the 
neoembryo, wliich becomes completed 
by the development of a third, a median 
thoracic lobe, from which four 

— Terebrniuifna.-a lery bundles of long sctas are extended 

?rprpS^'""Sl><>^««ri"ly beyond the caudal lobe 

muw:iH. i»(aoHB«>. (Cistkli.a). Thg cephalic and candal 
are cilated but the me<lian looe is not. At the 
time a single jiair of pigment-dots or eyes devel- 
on the cephalic segment. In a later condition a 

d pair of eye spots ;i]>pears, tlie thoracic or median 

becomes elongated and its outer layer 

tie) ditfei-entiated from the body of 

Dbe. During this stage the embryo 

become attached by its caudal segment 

idicle (Tbeehratulina). The two divi- 
or lappets of the mantle, which in 

ust stage embraced the thoracic lobe 

ow inverted or revolved upon their 
of attachment, until they gradually 

je the cephalic lobe, and their margins, 

the bundles of setjp, are direetoti ante- 

■ instead of posteriorly. This initiates 

.'[jembryo stage. 

this time C^istkli.a becomes attached bj its caudal segment 

,'li the |M?(licle in (Ii-ottidia is not as yet developed. 

e cephalic lube now rapidly becomes diminished in si/e. 

digestive tulie had already been formed by the tubular 

diug of the walls of this lobe. The muscles in Cibtella 

ow in four ]>aii's, two of which extend from tlie walls of 

igestive cavity to the bases of tlie marginal setaj; these 

ivai-d become the adduator muscles of the adult animal. 
87 




Fio. aoi— 

young flheU hKTiDjr Uie 
puDctA' developed, x 30 

{Uonai). 
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One pair extends to the caudal Inbe and becomes the reatnl 




Fia. tat - Embrronlc ita^sol 
obwri-ed; B, Oorml viaw nf _ _. ._ 

ralce: c. seiiiJclrvulHr plHte of braoliUJ val<>e; 




■filoilMin Audrbarti. A. IKHwIvlewaf theTaui.„ 

icwiiu older embryo; C. Ventral Tlew of ftn iDdiiMnil 
liluit«leeihi-r lirwbiiU vulvr: b. limKe-twtb ot pcdK*' 
liUJ val>e; d. invdlBa [wiuu'lr; /^trleUJ l«iida; 0, bodr 

i.amiM; u. moulh: i>. iiiiuicloi: v. InntiiplKirB; r. |ioeiifrior unpalriid maiK-U!; >. prdidi: 
r,i«LliBl Hlnua: is, lu oiwninK Into ihE iKMly O'lty: n'l. vdgeoC Urvul shell. (Buou.) 

/ledide-inimcleM. Tlie fourth i»air extends 
from the dorsal to the ventral wall of the 
body, just behind the digestive cavity: 
this becomes the dhluHor muscles. There 
is a lifth pair of dorsal pedicle-muscles in 

l.lOTllVItlNA. 

Following this condition the four bundles 
of seta? are lost, tlie eve s)>ots <U3a|»pear, 
the digestive tube and stomach become well 
defined, the cilia of tlit- bmchia or lopho- 
phore aiipcar, and tlie valves of the shell, 
wliich before had been simple plates upon 
the surface of Lh<; mantle lobes, come 
into contat-l abtxit tlieir lateral and 
anterior margins. Tlie animal has now 
taken on tlie a|ipeai'ance of a brachiopod 
and is a phylenibrvo. Later growth to 
tile adult condition consists in the per 
fecting of the details now outlined in the 
embryo. 

S8 
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The Development of the Shell, 

There are at least two types of shell development among the 
articulate brachiopods. One of these is exemplified by Thkcidium, 
which has been shown hy Beectter to be a living representative of 
the extinct palaeozoic group provided with a deltidium formed 
of a single plate or sheath ; like S i rophomena and its allies. (Plate 



Fi«. 901. 



Fig. 206. 



Fio.909. 






Fio. S06b 



Fio. 207. 



Fio. 906. 



Fig. 210. 







Thecidium (^LacnzelUt) mediterraneum. 

TiQ. 904.— Cephalula, dorsal side; showing? below, the cephalic segment with eye-spots, and on 

th* upper segment the dorsal shell-plate. 
Fto. 905.— Dorso-ventral longitudinal section of cephalula; Y)elow is the cephalic sefpnent, at the 

light the dorsal mantle lobe, the thickened line on its inner margin representing the beginning 

of the dorsal valve, and the similar line on the adjoining side of the bodj the incipient 

deltidium. 
Fio. 900.— a later growth stage (tjpembryo), in which the mantle lobes hare turned downward. 

The body shell plate is seen In theupper part of the figure. 
Fio. 907.— Dorso-ventral longitudinal section of the preceding: showing the Inversion of both 

mantle lobes. The relations of the dorsal and body (deltidium ) plates are shown by the heavy 

linee at the right. The ventral plate is also seen on the lobe at the left. 
Fio. 908.— Profile of a very young Bp«>cimen of T^tmna rhomboid ilia oriented to correspond 

with the foregoing figures. 
Fios. 200, 210.— Views of ad'^t Thecidium CfAicaxella) mediterraneum similarly placed. 

(Bbbobkr; figs. 204-207, adapted from Kovaucvski.) 

16, Figs. 1-1 S.) The other is represented by Cisi klla, which typifies 
the group bearing discrete deltidial plates. In both of these, the 
first traces of the shell are found in the neoembryo. In the 
cephalula stage of Thecidium {LacareUa) rnsdiUrritneujn the dor- 
sal lobe of the mantle develo[)s more ra])idly than the ventral, 
and its inner surface bears a ttat shell-plate. A similar plate is 
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(feveloped on the body of the thoracic lobe covered by this por- 
tion of the mantle. Subsecjuently, during the neoembryonic 
period, a shell-plate is also formed (jn the inner surface of the 
ventral lobe of the mantle. Hv the inversion of the mantle- 
lobes, these plates formed on their inner surfaces, become external 
and inclose the cephalic lobe. Their attached or inner edges, 
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Fio. 211. 




Fio. «ia. 




Fio. 216. 




Fio. 212. 



Fio. 214. 



Fio. 81«. 




T»« H "T^la^ 





CiateUn nenpolitnna. 

Fio. 211.— The completed cephalula stafife; the ventral aiid dorsal mantle lobes are at the rijcfat 

and left respwl ively. 
Fio. 313.— Lc^uiJfitudlQal section of the same; the shell secreting surfaces are reprpsented bf 

heavy lines, 
ng. 218.— Typembryo: the larva after the inversion of the mantle lobes. 
Fin. 21 4. — rxMi^i^udinal section based on the preceding. The shell bearing surface of the mantle 

lobes are now on the outside of the animal, the large pedicle extending downward. 
Figs. 215 and 216 — Dorsal and profile views of a very young shell; showing the large poiterior 

opening between the valves and the thick pedicle. (Bbechbr, adapted from Kovalsvbi 

and Shipley.) 

though separated bv the entire width of the thoracic sej^ent, 
make the hinge-line. The body-plate is now in contact with the 
dorsal-plate or valve at its inner edge, but does not touch the 
ventral valve, the two latter being soparateil by the width of the 
caudal lobe or ])edicle. Tliis body-])late, or third valve, is 
the incii)ient delfidnim. Subsequently, by lateral extension, the 
dorsal and ventral valves come into contact at their cardiiud 
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extremities ; the ventral valve meets the deltidium and >>ecomes 
ancbylosed with it, leaving an opening for the passage of the 
pedicle. The union of the thi-ee shell-plates in the phylembryo 
forms the completed embryonic shell or protegidum. 

In C18TKL1.A, and presumably in all articulate bracliiopods 
possessing deltidial plates, the mode of tlevelopment of the shell 



.— DethTrium ot 
Of BhffTKhOntlla 
mdeltidlAlpUlas. 



PiQ. aiS.-Thenunei 
a later itaxa with t> 
trlaasulu-deltldl 



Fin. 910.— Tbe BUse 
complcled gTowUi r>t 
dellMIil pl&tea. 






Flo. K&— DoraU vievtof the umbon^ por- 
tk)n o( u adult Terelr.}luUna leiiltn- 
Irionallt with tbe Bbell remoieil by acid: 
abowln^ alight secondary extemioDB of 
the central Enaotle around I be pedicle, 
aoiall ddtidlal pUI«( onlf , bcinK ■ecreted 



Fio. ee.— Similar preparation or Ma(Kllam 

meat of iTii^baseor the p^'dlcle by pecoodar. 

lormed 1)ie deltldlal plaleB. oa ahowD I 
fig. ISO. (After Biicbib.) 



is quite different. The ventral lobe of the mantle is here the 
loiiger,.and no body-plate is fonned on either side of the thoracic 
lobe. When, therefore, the mantle lohes are reversed and the 
valves come into contact about their i>eripherics and at the cardinal 
extremities, tlie caudal lobe, or pedicle, occupies all the sj>ace 
between the posterior margins of the valves. The large, 
91 
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triangular, tinclosw! fissure thus formed, persists throughout eariy 
post-embrvoiiiu gnnvth -stages. It has ah'eady been observed 
that tlie )ierio(! at which dehidiiil plates begin to appear, and t-he 
dejiree of (itnelopmunt wliicli thcv attain in this group, rariei 
witli the species. T)iuij in most forms of Riiykchosiika. and in 
Kfi-'mtina M(tri<i they are completcil at an early adolescent 
stage, while in Mirixtina /vctiiiimtM, tliey are in a primary con- 
dition of develo)>ment at niaturity. and the pedicle is at no time 
restricted to a foramen. 

In M40Ki,LANiA when the deltidial plates begin to develop, it 
has l)een foiintl that they are secrotwl by secondary extensions 
of tlie ventnil mantle from along the margins of the deltidium, 
these laminai' jn'oci'sses beginning at tlie cai-dinal margin and 
meeting though not uniting along an axial line. (Beei-heb.) 

It is therefore to be concluded that the deltidial plates are of 
post-embrv< mic or s<?con(liiry growth and that the absence of tbe 
bwly-plate or deltidium in the oniliryo of Oimtklla is to be regarded 
as an instance of acceleration of devehipiiient in which thil 
primary phase has been niiiitted. 

There is a difference in the intimate structure of the deltidium 
and deltidial plates, in pnnctatf shells; the former being derel- 
oped from the body of the thot"acic lobe and not from the mantle, 
and has no punet!P ; the latter, originating from the mantle, ue 
I>erfonited by its Cii'cal extensions. 






Orbici'MdMtmii.Hht. 
Vhrae growtb sUjc*; Hhowlnit the •^haiiKs from the pslrrlDa-slam with (rananna cMdkil 
marithi, la I lie circular ouHlm- n( tlia adult. Flg.S2txX: Bk. 'OScIS: IIr. SMzlO; Bft-P^ 
BD<I Utt mho* the form <>r Che prnlocoat-h . rBcra'HiH.I 

III many of the bnicliinp<Hla the /m-ixjiilum or embryo shell i» 
retained throughout later growth -stages. This is truewhere the 
apices of the valves have not become greatly modified by the 
encroachment of the |>edi<-le. Its valves are snlwemicircular and 
sin<H)th, the lunge-line straight and its general form exemplified 
in the adult condition of the primordial genus Patkhina. 
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With the completion of the protegiilum and the incipient 
development of the loj)hophoiv, the embryonic condition of 
brachio]X)d may be regarde<l as closed. The subsequent periods 
in the life of the animal may be divided into (a) the infantile ; 
(b) the adolescent ; (<?) the adult : {d) the senile. 

During the infantile condition, additions made to the protegu- 
Inm usually modilied the outline of the shell, and bear only 
the concentric lines upon the surface. The ciecal perforations of 
the shell appear at this period (Te^rkdkatc- 
lika). The animal is usually attached by 
its pedicje, but in Glottidia this organ is 
not yet i>rotriided from between the valves. 
In the adolescent i^eriixl the shell takes 
on the normal outline of the species, and 
surfiice plications and other o-Nternal orna- 
ment and conligunition now make their 
appearance. Tlie lobes of the lophophore 
become develojK'*!, the digestive ti-act 
extended and completed, and, in (ti.ot- 
TiDiA, the pedicle is proiriide<l and highly 
develo)M5d, After passing the periittl of 
maturity, the senile shell undergoes vari- 
ous changes. Callosities and deposits of 
adventitious calcareous matter ai-e formed 
about the internal |>r<x.'esiio.>;; the valves 
are thickened instead of being inci-eased 
in diameter, the elianicteristic ornamenta- 
tion of the -shell may Iw tKmponiriiy or per- 
manently lost, and t)ie surface become 
smooth. Growth in this |K:ri<«l of decline 
is reversional, manifesting u resumption of^ 
infantile characters. IIvait has defined i 
two stages of senile growth ; one prelinii- "**" (Mom..), 
nary or progr-essiimal, that in whicli tlie characters of maturity 
are disappearing in the reverse m-der of their api>eai'ance; the 
other, e-xtremc or final, when the sbell has finally reverted to 
its own condition during the infantile (wi-iod. 

A chapter on Ci. ossification will follow the discussions of the 
genera. 
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I. 

BRACHIOPODA INARTICULATA. 

Valves inartkyufated; intestine terininatiny in aii anus an one sidi 
of the body; she/7 suhstajice largely pJiosphatic. 

The foregoiug characters bring into association a well defined 
assemhiagij of these organisms, but, while generally applicable 
throughout the group in expressing the fundamental distinctions 
from the more abundantly developed Rba^chiopoda Artigdlata^ 
there often ai)pear, in forms which can not be separated from 
such association, tendencies to transgress these limitations in 
various directions. For example, articulation of the valves was 
approached, if not effected, in the linguJoid Bajiroibklla, in 
Spondyloholus, and, perhaps also, in Xkoijolus and Trimerklu. 
In Crania, according to the deteniiination of JouniN, the anus 
opens in the median line of the body ; and in various genen, 
Crania, Pholidops, Tklmkkklla, etc., there is evidence that the 
substance of the shell was essentially, or altogether calcareous. 

For this division of the Brachiopoda it seems preferable to 

aflopt Professor Huxley's term, Inartici:lata, as having the 

advantage of euphony and simplicity. Other writers have made 

use of terms with different si«^nifications, all having precisely the 

same scope. Professor Owkn, in 1858, proposed the term Lvoro- 

MATA {>'*«» and -r/mrt), csscntially the Greek equivalent of IxAimor- 

LATA, and of Bkonn's Eoardines. The last named author also 

suggested the term Plkcropycjia, derived from the lateral position 

of tlie intestinal perforation ; while King's term, Trktkntkbata, 

indicates that the existence of an anus is to be regarded as the 

essential character. 

Lingula, Bruguic^re. 1789. 

(Plate 1. Figs. 1-9). 

Shells sub-equi valve; elongate-ovate, sub-quadrate or sub-tri- 
angulai* in outline ; broiul over the pallial region, cardinal slopes 
more or less conspicuous ; slightly gai)ing at both extremities. 
Brachial valve somewhat the shorter, and with a slightly 
thickened hinge-line. Surface of the shell smooth, or concen- 
trically and radiately striate<l. Animal attached by a long, nwfi" 
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]«. SH.— Litijnili' "TUitina: cardinal 
■roa of pedtcle-vatTe, after Kim. a. 
deltldliun: b, drltldlal rUga: c. delti- 
dial ca|](Mlt<i>i; d. areal border*. 



:ular pedicle pi-otniding from l>etwoen tlie beaks of the two 

■alves. The |>ed!cle- valve has a dis- 

inct cardinal shelf or area, divided 

ongitudinally bv a depression widen- 

ng from the Jipex anteriorlv, and 

«rmed by Kino the **deltidiuiii.'' i 

This, according to Professor Kim;, is 

isually not well developeil, and in 

;he avei-age specimens of L. <inntiii" found in museum collections, 

ipi>ears to be |mrtially or (piite wanting, from accidental causes. 

The dcltidinm is boundod at the sides by elevated ridges, which. 

It tlie anterior ends, are eiit-h dfvelope<i into a small callosity. 

Muscular impressions nuraerons, but usually indistinct. In the 
recent species they aiv twelve in number upon each valve, and 
ire somewhat unsymuu'tricid in 
[heir arrangeinenl. They may 
w dasignatcd as follows: The 
iimJnm'il iiiiprt'ssions [if), yrtt- 
luced by a single muscular band 
passing directly across t\w. 
:avity of the -shul! near the 
beaks, and by their contraction 
opening th<' valves; the Inland 
impressitms, which arc pnHluccd 
by thi'et^ pairs of muscles, tlie 
•interiorn (_/'} passing fi-om near 
the lateral iKnmdaries of the 
visceral area on the pedicle- 
valve, forwai-d to the anterior 
extremity of this tmct on the 
brachial valve; the midtfl'-" {h) 
passing in just the opposite di- 
rection, from the anterior i-egion 
nl the pedicle-valv(; to the lat- 
eral region of the brachial valve ; 
the ej^tenmls (/) {Kissing from the 
ante-lateml region of the |MMlicle- 
valve to the jiost-lateral region 
of the bnicliial valve, those 
muscles -serving to move the 
valves forward an<l backward. 
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The centntf impressions (/*) are 
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produciHl liv a single pair of muscles extending across the ant«- 
lateral region of the visceral area, and by the contraction of 
these, the valves are closed. The tranfffnedinn impressions (i\ 
are made by a triple muscle, one band of which is on one side 
the visceral area, the other two on the other side, the two lateral 
components crossing each other in passing from the posterior 
region of the pedicle-valve to the medio-lateral region of the 
opposite viilve. By the action of these muscles the animal is 
able to slide apart, latei*ally, the anterior and posterior extremi- 
ties of its valves. The muscular i-cgion in each valve is sur- 
rounde<l by the purhtal bands (J), which leave more or less 
distinct impressions ui)on the shell. 

The antfirior internal surface of each valve bears traces of two 
strong pallial sinuses, which nearly meet in the axial line before 
reaching the anterior margin. In front of, and behind these are 
to be seen nwliating vascular markings. 

Shell substance composed of alternating himella^ of chitinoas 
and calcareous material. 

Type, Lin^jula anatlna^ T^nuirck. 

Distrihution, (Cambrian?) Lower Silurian — Rec*ont (China, 
«lapan, Guinea, Australia, Philippines, Sandwich Islands.) The 
genus attained its culmination in the Silurian and Devonian, 
about seventy species being known from the former on the North 
American continent. 

jfieTnarku, There are at present no satisfactory mciins of sepa- 
rating gonerically, from the type of the genus, the great majority 
of fossils passing under the name of Lingula. Internal casts 
bearing muscular and pallial impressions quite similar to those of 
recent species have been found in rocks as old as the Lower Silurian 
(Trenton), and whenever traces of such internal markings are pre- 
served, there seems to be little diificulty in re(fonciling them with 
those of the living shells. Favorably jireserved examples froffl 
the Carbonifoi'ous have shown even the unsymmetrical scars of 
the lateral or sliding muscles. In many of the extinct forms it 
is evident that the scars were deei)er and the shells thicker and 
more calcareous than in the species now extant. 

The retention of the ])edicle in the fossil state has been observed 
in some Silurian and Carboniferous si>ecies. 
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Subgenus Glottidia, DalL. 1870. 

Animal free, and forming a tube or capsule about the pedicle 
by the agglutination of sand grains, etc. ; ]>edicle highly con- 
tractile. Interior of pedicle-valve with two septal ridges 
diverging fi-om the beak; brachial valve with a single median 
ridge. 

Type, O. aSnda, Hinds (sp.) 




DiatTihutio7i. (Fossil?) Recent (Calif oi'nia, the Carolinas). 
This subgenus is regarded by Dall as the representative of 
LiNiiCLA in American seas. 
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Subgenus Dignomia, Hall. 1871. 

(Plate 1, figs. 12, 13.) 

Shells with broad, flat median ridge and lateral, sub-marginal 
parietal grooves in the pedicle- valve, a more conspicuous median 
ridge in the brachial valve, with submarginal, diverging ridgeB 
corresponding to the grooves of the opposite valve. 

Type, Dignoimu aJ-mfita^ Hall. Hamilton group (Devonian). 

Subgenus Glossina, Phillips. 1848. 

(Plate 1, figs. 10, 11.) 

Outlines subtrigonal; beaks acuminate. Internal markings 
obscure. 

Type, Olo88ina atUnuaUi^ Sowerby (Sp.). 
Di.9tributio7i, Lower Silurian — Devonian (^). 

Barroisella, Hall. 1892. 

(Plate 1, ligs. 14, 15.) 

Shell externally as in Lincjula. The pedicle- valve bears a high 
cardinal area, which is a thickened triangular plate divided bja 
broad pedicle-gi'oovo. On tlie l)asal margin of the cardinal area, 
at the angles made l)y the lateral margins of the peilicle-groove, 
is a pair of bosses or condyUjs, which have served either as mus- 
cular fulcra, or, to some extent, as points of articulation with the 
opposite valve. The interior of the i)edicle-valve bears a snb- 
quadrate depressed area lying directly beneath, and almost in 
continuation of the i)edicle-groove ; this may represent the 
umbonal muscular scar. From its ante-lateral angles divBi^ 
two sharply defhied, linear depressions, which extend about one- 
fourth the length of the shell, and end abru])tly. Fi'om outside 
and behind the extremities of these depressions, begins a pair of 
long, curved furrows, composed of two shorter curves, the pos- 
terior rounding over the extremities of the linear depressions 
referred to, the anterior and longer curves gradually approxi- 
mating and nearly meeting at a point about one-third the shell'* 
length from the anterior margin. These furrows are accom- 
panied by low ridges along their inner margin. A low median 
ridge, with elevated edges, begins at the posterior umbonal 
impression, and continues to the center of the valve, widening 
near its anterior extremity. Just behind its termination is a pair 
of small, usually indistinct muscuhir impressions, probably the 
scars of the central muscles. 



Bbaohiopoda. 
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In the brachial valve the beak is scarcely promiaent, and the 
muscular markings are essentially as in the opposite valve, but 
more sliarph' developed. Beneath the beak is a faint umbonal 
soar, the lines diverging from which are discernible. The long 
oom{K>und lateral curves have a considerably greater degree of 
curvature than in the pedicle-valve, their posterior portion inclos- 
ing a thickened area, which is continued into a peculiar lovr and 
thickened median septum, bifurcating in the middle of the valve, 
the angle beiog occupied by an intercalated ridge, which extends 
for twice the length of the branches of the septam. The central 





soars are situated further backward at the junction of the median 
septum with the posterior thickened area. 

Type, BarroiaelUi suhspntulata. Meek and Worthen (sp.). 
Oenesee slate (Devonian). 

DMtributioji. Silurian — Devonian. 

Subgenus Tomasina, Hall. 1S92. 

Externally like Linqdla. The pedicle-valve is very slightly 
convex, its posterior margin being notched. This notch is 
divided medially by a small triangular elevation at the base of 
which, on the inner margin of the valve, are two conspicuous 
articulating ( '. ) processes. 

Type, Tomaai/in Criei, Davidson (sp.). Silurian. 

Lingulepis, Hall. 1863. 
(Plate 1, figs. 16, 17.) 
Shells linguloid ; pedicle-valve attenuate and produced at the 
beak; brachial valve obtusely ovate. 

On the interior the pedicle-valve bears a single large scar, 
oocupyingthe entire umbonal region, which is produced anteriorly 
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into two narrow lateral branches, extending for about one-half 
the length of the shell. Between them and continuous with 
their posterior portion, lies a central scar, not extending so far 
forward, but together with the lateral branches giving the entire 
muscular impression a strongly tripartite character. There is a 
low median ridge, elevated along its margins, depressed in the 
middle ; similar to but fainter than in Lingulu anatina. 

In the brachial valve tlie muscular impressions make.a con- 
spicuous flabellifonn scar, extending medially about one-half the 
length of the shell. The central portion of tliis jscar is accom- 
panied on either side by broader, ])artially resolvable lateral 




Fios. 887, 9a^.—TAiiijultpU plnnifoi-mu. I, lateral scan; c, central scan; 

«, aeptum. 

scars, aU the subdivisions of the impression coalescing in the 
unbonal region. Thei*e is no septum in this valv<!i. 

Ty\)^^ lAnguhptH jHnn\foi'ml><, Owen (s}).). 

Dttitrihutwu. Cambrian. About six s])ecies are known in 
American faunas. 

Lingulella, Salter. 186r». 

(Plate 3. Figs. 1-4.) 

Shells linguloid externally. The passage for the pedicle is a 

sharply defin<Hl slit, not merely making* 
depression upon the surface of the 
cardinal area but apparently penetrating 
it from apex to cardinal line. In the 
interior the ]>edicle-valve bears two 
long, narrow crescentic lateral scars, 

rnj.vw.—uaraioai area oi y^mf/M- , i ^ i y ^A 

uoaDaviHi. (DiviDeoN.) and shortci', more or less coalesced 
central scars, somewhat tripartite in outline. 

In the brachial valve are two diverging lateral scars, extending 
about one-half tht^ length of tlie shell, and incurving at their 

100 




Bbaohiopoda. 388 

Ulterior ends toward the more corutpicuouB, and apparantly com- 
pound central scar. 

Type, Idngul^lla Davixi^ McCoy (sp.). 
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LinguUna Slln, Hall and Wbltaeld. Fio.M).— Domlupect, ihowlnR pedicle-area. 
Fro. UI.— iDternal oaat of pedlcte^valTe. Fia. SIS -iDUnud cart at brachial Talis. 

J}uitri6ttti(m, Cambrian — (?) Lower Silurian. 
It is possible that the Devonian (Hamilton) species Zinguln 
paliformtji, Hall, belongs to this genus. 

Ling:ulops, Hall. 1871. 
(Plate 1, FigB. 18-20.) 

Shells small, iinguloid; botli valves with a relatively broad 
cardinal area, which is divided transversely into two parts, («) 
a smooth, narrow, apical portion ; (b) a broad inner band, along 
which the valves appear to have l)een in contact. Thin band is 
flattened and projects into tin; interior tavity of the shell, like a 
narrow lunate shelf; on the pedicle-valve it is concentrically 
striated or smooth, and gently convex. The pedicle-groove 
crosses this inner area only, not encroaching on the apical area 
of either valve. Directly in front of the cardinal area, is a nar- 
row crescentic ri<lge, the anterior margin of which is deeply 
excavated. This ridge, which is (larallel and co-extensive with 
the cardinal area, bears a median angulation, projecting l)ack- 
ward toward the jiedicle-gi'oove. 

In the interior of the pedicle-valve is an elongate median mus- 
cular scar accompanie<l by two pairs of lateral scars. The median 
portion of the muscular area is thickened, forming an incipient 
platform, from the anterior edge of which extends a median 
septum. The |>osterior margin of the muscular area bears a 
trilobed i)arietal scar. 

The interior of the brachial valve shows the canlinal area, 
pedicle-groove and the creseeritic ridges essentially as on the 
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opposite valve. The muscular scaJloiis are represented by three 
depressions, closer toji;ether than in the other valve. The plat- 
form in here more highly <leTelo])ed and shows on its surface 
indications of the median and lateral nmsciilar .'jcai-s. Xo median 
septum is present in tliis valve. 

Tyi)e, LinguU>j>8 WhUpidi, TIall. 

DUtrihuiion. Silurian (Hudson River — Niagara groups). 
Four species are known in North and South American faunas. 

Lakhmina, G^^hlert. 18><7. 

Synonym ; Davidsondlii, Waagen. 

General outline more or less linguloid. The ])e(licle- valve is the 

larger and ])ossesses a prominent apex, which is pn)vided, on its 

lower surface, with a deep furmw for the jicdicle. In the inte- 





¥\a. U4.- Brachial itin. 

rior of tho pedicle- valve, the caixlinal margin is somewhat thick- 
ened, without fonning a distinct area, Relow this is a not 
very large tiijingidar vaiilteti [ilatform, supported by a median 
partition nnt extending beyond its anterior margin. Tliis plat- 
fonn is inclosed l>y low, roun<led ridges which originate near 
the jMsdicle-fun'ow; its surfcice is llattened medially, but con- 
cave on the sides. Of muscular impressions nothing has been 
observed. In the dorsal valve the ciirdinid margin is but little 
thickened and slightly curved. In the mid<IIe it bears a thickened 
process, which is directed somewhat upwai-d an<l inward, extend- 
ing partly inlfi the a|>ical uavity of the other valve. From 
beneath tliis pi-octsis, a abort thickenetl platform t<akes its origin ; 
it is not even on the iip|)cr surface, but to all ap|>earances spirally 
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rolled ; it is concave in the middle and bears on botli sides ele- 
vated crests with sloping lateral faces ; its anterior margin is 
curved inward, and the whole platform seems to be excavated 
below. From its sides diverge two bifurcating ridges, and a 
median septum extends nearly to the anterior margin. Near the 
lateral margins two sharply defined spaces are inclosed by nar- 
row ridges. The interiors of both valves are marked with radi- 
ating striae. Shells small ; shell substance very thin. 

Type, Laklmiviia litiguloides^ Waagen (sp.). Obolus-beds of 
India (Cambrian). But one species is known. 

Lingulasma, Ulrich. 1889. 

(Plate 1, Fig8. 21-24.) 

Shells large, sub-quadrate, linguliform, sub-equivalve ; the 
brachial valve considerably the dee]>er. Beaks apical, cardinal 
margins gently sloping to the sides. External surface covered 
with concentric or radiating lines and l)ead-like granules. Shell 
substance thick, largely calcareous. 

Interior of the pedicle- valve with a low, concave platform which 
extends over one-half the length of the shell, and is not hollowed 
on its anterior wall. The ]>edicle-area has been largely inclosed 
within the shell, making a distinct sheath or shelf, beneath which 
lie the apical })ortions of the central and lateral muscular scars. 
Crescentic scars scarcely defined. 

The brachial valve is deep, with a higli ))latform of about the 
same extent as that on the other valve, sloping inward near its 
anterior margin and continued axially into a strong sei)tum 
which reaches nearly to the front of the valve. The anterior 
walls of the platfomi are broadly excavated, and close against 
the base of the septum are hollowed out into short conical cavities. 
The crescent is strongly developed, sharply pointed backward at 
its center. Its lateral curves are bro<a(l, reaching to the edge of 
the platform. Directly in front of its central angle lies a short, 
sharp, median ridge, which disappears near the center of the 
platform. Lateral and central muscular scars well developed. 

Type, Zinffidasma Schurherti, Ulrieli. Hudson River group 
(Lower Silurian). 
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Trimerella, Billings. 1862. 
(Plate i. Figs. 9-13.) 
Synonym; GoUimdia, Dall. X870. 
Shells thick; outline ovale. 

Pediclo-valve with an erect and straight umbo, which is usually 
solid for the greater part of its length, but double-chambered 
toward its base ; cardinal area very prominent ; deltidium broad ; 




nlra ot THmenlla. 



a, deltldiuni. 
t, deltldlfti (lope. 

(.' eanliiul calloaltliw. 



h, c«njln«l buttresi. 

i, unibooa] cbauiborB. 

i> plMform 

k, plaUonn nulta. 

I, media** pLaCA, 



f, cordiiu] sockets. 

K. ptotfonn TAul^ 
I, loedlaoplsU. 



;/, pTHft-mudUii K 
*. end 1 



deltidial ridges more or less conspicuous; deltidial callositieE 
sliglitly develo|)e<i : caniinal slo|)e well-defined. Crescent sharply 
incised over its summit, but faint toward the sides, where it is 
connected with the broad lateral and terminal scars, which are 
not so distinctly outlined as in the allied genera. Platform long, 
narrow and strongly developed ; platform vaults tubular, the 
104 



Bbaohiopoda. 237 

dividing wall being continued as a short septum in front of the 
platform. Muscular scars of the ])latform usually extremely 
faint, but under favorable preservation divisible into median and 
lateral components. Pallial sinuses faint. 

Brachial valve with a marginal beak, which is much thickened 
in some instances, without producing a cardinal area, though 
making a prominent apophysis which is extended against the 
cardinal slope of the opjK)site valve. Crescent as in the other 
valve. I^latform higher than in the pedicle-valve, its vaults 
(jxtending scarcely so far backward. Anterior median septum 
long, often reaching almost to the margin. Muscular and pallial 
im])ressions faint. 

Type, TrlmereUa grand! s^ IJillings. 

Distributtan, Upper Silurian. (Illinois, Wisconsin, Ohio, 
Province of Ontario, Gotland, Farii.) Five species are known in 
American faunas and two additional s|)ecies occur in the Swedish 
rocks. 

Dinobolus, Hall. 1S71. 

(Plate 2, Figs. 1-4.) 

Synonyms; Conrad'ut^ Hall, 1.^62; Ohohellina^ Hillings, 1871. 

Shell sub-circular; valv(js convex, thick. 

Pedicle-valve with an acute and slender beak ; cardinal area 
triangular, more or less elevated, but never so high as in Trimer- 
ELLAor MoNOMEKELLA. Cardinal margins sometimes of considerable 
width. TImbo generally solid, but often slightly excavated on 
either side of a simple or double vertical wall, or buttress. Cres- 
cent distinct, its apex making a retral angle; narrow over the 
crown, widening into the great terminal scars. Platform low, 
broadly V-sha])ed on its anterior margin, whic^h usually lies at 
about the middle of the valve; generally, with very short, flat- 
tened, abruptly conical vaults, but occasionally these vaults arc 
of the same relative length as in Tkimerefj.a, though much shal- 
lower. Central and lateral muscular scars on the |)latform usually 
distinct, the former lying in ade])resse(l median groove, the latter 
occupying the greater portion of the surface. Subcardinal and 
anterior scars rarely discerni!)le. Anterior median septum scarcely 
developed. Pallial sinuses faint. 

Brachial valve with the beak sulunarginal, inconspicuous, usually 
not discernible; hinge-area very narrow\ Crescent very strong, 
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especially over the crown, wiiere it makes asharj) ]K)sterior angle 
beneath the beak, sloping thence very gently, l)eing almost trans- 
verse for about the width of the platfonn, then bending quite 
abruptly and being slightly interru])te<l at the position of the 
terminal scars, which are more api)n>ximato than in the opposite 
valve. In the type-s|)ecies, the crown of the crescent, as usually 
developed, is a sharply incised, narrow furrow, bounde<l within 
by a broad elevation sloping to tjie position of the subcardinal 
scar, but not infrecpiontly it is a ridge, bounded in front and 
behind by a deep furrow. This dilfercnco inap]>e;iranceisdue to 
the varying development of the anterior furrow, which is some- 
times quite suppressed. Platform narrower and more sharply 
V-shaped than in the op|)nsite vnlv(» : vaultsusually very short 
and abruj)tly conical. Lateral and centnil scars <m the platform 
conspicuc»us, the latter lying in a deep medijin furn>w, at the front 
end of which are sometimes seen the faint anterior scars. In the 
line of this furrow, directly in front of the ai)ex of the crescent, lies 
the deep impression of the subcardinal muscle, which makoa proipi- 
nent feature on the* cast, suggestive of the lilling of the umbonal 
cavity, which it may be to some extent, although the a|X5x of the 
beak is actually quite remote from it. From this point to the cen- 
ter of the crescent extends a short furrow, on either side of which 
lies the imj)ression of an ac<?ossory scar, probably correlative 
with the umbo-lateral scai*s <»f Khinobom's and Tkikkrklla. 
Pallial sinuses more or less distinct. Median septum low, but 
stronger than in the o|>posite valve. External surface smooth, 
or with concentric, sublamellose growth-lines. 

Type, Dlnoboh(8 Conradl^ Hall. 

Difttrihutfoti. Lower and [^p|x»r Silurian. Nine species 
have been recorded, one from the Lower Silurian of Brittany, 
another from Esthonia, three fi'r)m the same division in North 
America, one in the Ui)per Silurian of North America, Gotland 
and Bohemia, and three from the same division in Great Britain. 

Monomerella, Billings. 1871. 

(Plate 2, Figs. 6,6.) 

Shell usually thick; outline varying from elongate-ovate to 
subcircular. Surfaces of contact of the valves sometimes con- 
spicuously broad. 
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Pedicle-valve with a more or less elevated umbo, which may 
vary in height in a given species ; umbonal cavity divided into 
two chambers by a longitudinal septum. Cardinal area large; 
deltidial ridges and deltidial callosities not always distinctly 
develo|)ed ; cardinal slope usuall}' well defined, merging anteriorly 
into the cardinal buttress, or umbonal septum; in some species 
this slope, or subtriangular area, is longitudinally divided by a 
furrow. The crescent is sharply impressed over the cardinal 
slope ; terminal scars broad and distinct. Platform more or less 
developed; divided by the cardinal buttress, which extends 
nearly or quite its entire length. Muscular impression on the 
platform very large, covering the entire surface, but scarcely 
resolvable into separate scars. Anterior septum faint, usually 
imperceptible. Pallial sinuses sometimes clearly defined. 

Brachial valve with the umbo seldom conspicuously developed, 
the umbonal cavity being usually simple and deep, but sometimes 
filled by a deposition of shelly matter. Crescent sharply 
impressed over the narrow cardinal slope, and ])roduce<l into 
broad, indistinct, composite, terminal scars. Phitforai usually 
well developed and broadly excavate on its anterior walls, but 
sometimes scarcely discernible. Anterior and lateral scars sharply 
defined, giving a tripartite appearance to the platform. Anterior 
septum more strongly developed than in the opposite valve. 

Type, MonomereUa pviacti ^ Billings. 

Dlatrihutioii^ Upper Silurian. Eight species are known, six 
of which occur in the Niagara and Guelph faunas of North 
America, two on the island of Gotland and one in Livonia. 

Rhinobolus, Hall. 1871. 

(Plate 2, Figs. 7, 8.) 

Synonym; OhoUUina {j)artim), Billings. 1871. 

General form of the shell as in Tkimerella. Pedicle-valve, in 
the typical species, with an elevated, solid beak, having a broad 
and hi^h deltidium, divided into a relatively narrow central area 
(which may be concave or convex), and broad deltidial ridges. 
Orescent and terminal scars as in Trimkbella. Umbo-lateral 
scars sharply defined. Platform very low and incompletely 
developed, consisting of a broadly V-shaped elevation, with a 
raised anterior margin, and surface sloping abruptly back^vard 
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to, or even below the general curvature of the internal surface. 
A faint longitudinal sej)tuni extends forward from the platform. 

Brachial valve with low, sub-marginal, slightly-curved apex, 
and short deltidiuui. Crescent conspicuously develo|>ed. Plat- 
form as in the opposite valve, with the addition of a central 
scar, which gives the entire area a tripartite appearance. 
Median septum faint. 

Type, RhinobftluB Ga/fmsU; Billings (sp.). 

Distribution. Upper Silurian ; Niagara and Guelph faumisof 
North America; two species. 

Obolella, ]]illings. ISfil. 

(Plate 3, Figs. 5-7.) 

Synonym; DvieUomn^, Hall. 1871. 

Shell inarticulated. ovate or suborbicular, lenticular, smooth, 
concentrically or radiatcly striated, sometimes reticulated by both 
Kidiate and concentric stria\ Ventral valve with solid beak ami 
a small, more or less distinctly grooved area. In the interior of 
the ventral valve there are two elongjited, sublinoiir or petaloid 
nuiscular or vascular impressions, which extend forward fmm 
nciir the cardinal scars, sometimes to point.s in front of the mid- 
length of the shell. These are either straight or curveii, imnillel 
with ciich otluir, or diverging toward the front. Between those, 
at about the middle of the shell, is a pair of small impressions, 
and close to the hinge-line a third ])air, likewise small, and often 
indistinct. There is also, at least in some species, a small pit near 
the hinge-line, in which the groove of the area seems to t<}rmimit4'. 

The dorsal valve has a snuill, nearly flat hinge-facet ; the minute 
i)eak is slightly incui'ved over the (Mlge of the area, iieneath the 
beak there is a small subangular ridge, on each side of which 
there is a cardinal {i) scar. The elongate scars, which seem to 
correspond to the lat(M*al impressions in the ventral valve, are 
here altogether in the uppei* half of the shell, diverging widely 
in their extension forward, and are gent^rally very slightly 
impressed. In the cavity of the valve there is a low, rounded 
median ridge, which extends from a point near the hinge-line 
forward to a little below the mid-length of the valve. About the 
middle of the shell there are two small scars. These are usually 
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> 
striated longitudinaHy, the median ridge passing between them. 

The area is coai'sely striated. 

Type, Oholella chromatica^ Billings. 

JDustributlon. Cambrian (?) Lower Sihirian. The descrip- 
tion by MicKwiTz of the interior of a species from the Unguliten- 
sandstein, considered by him an Obolus iO, Qftcfisfedt!, Mickw.), 
renders the generic distinction between Obolits andOuoLKLLA, for 
the time being, somewhat obscure. Obolun Qumstedti seems to 
possess the characters of Obolklla rather than of Ob(»lu8. The 
determination must rest upon futui'e studies of OhohfS ApoUhih^ 

Eichwald. 

Elkania, Ford. ISSC. 

(Plate 8, Figs. 18, 14.) 

Synonym; BUUngshis F<»rd. 1S86. 

Shells ovate or circular, biconvex; rhell substance largely cor- 
neous and distinctly laminated. Apex of pedicle-valve marginal; 
within it is a broad subtriangular depression which merges into 
a deep central spoon-shaped cavity. Two narrow furrows diverge 
from its anterior extremity, separatini^ the broad latenil muscular 
scars. Two small submarginal grooves pass from the beak out- 
ward, skirting the posterior portion of the lateral impressions, 
and appear to terminate in distinct subcircular scars situated near 
the lateral margins of the valve. 

In the brachial valve is a thickened area in theumbonal region, 
presenting the appearance of a f«alse cardinal area within the 
cavity of the umbo. This area is tripartite, l)e{irijig a deep, nar- 
row central, and two broader lateral grooves : about its anterior 
margin lie two broad scars of the same characrter as the laterals 
of the other valve. There are also diverging furrows, which, start- 
ing at the marginal apex, pass over the edge of the thickened area, 
and are most deeply im])ressod at their anterior extremities. 

Ty]>e, Elkania dcmhrnia^ Billings (sp.). (Cambrian; one 

species.) 

Leptobolus, Hall. 1S7L 

(Plate «, Figs, rt-12.) 

Shells small, fragile, subovate in outline; shell substance semi- 
phosphatic. Exterior with concentric growth-lines. The interior 
of the pedicle- valve shows a notably large cardinal area, which 
is sharply grooved. Beneath this area, in the bottom of the 
valve, is a broad dej)ression extending nearly across the shell, and 
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Eichwald, was taken hy Volbokih as the type of Acritib. The 
latter species is iraperfectly known. MirKwnz regards both 
Al'LONotreta and Ackitis as synomyms of OitOLrs). 

Pedicle-valve with a broad, subquaxlrate muscular scar crossed 
on its posterior |K>rtion by a transverse band connecting wliat 
appear to be cai-dinal scars. 





Fia. MS.— Intarior of prdlcle-valTe 



a. XT.— loterlvr of brachial n)**. 



In tbe bra:chial valve are two subcircular scars in the mediu' 
region just within the posterior margin. 

Type, Auhnoireta tinti/jvisaima, Eichwald. Cambrian. 

Schraidtia, Volborth. 18C9. 

Pedicle-valve with a broad, centrally-grooved cardinal arM» 

and, in the middle of the valve, two obliijuely oval muscolir 

impressions se})arated by an elevated ridge. In the brachial 





SchmidHa eelata. (Volbobth.) 
Fro. 34H.— Interior at pedlcla-Talve. Fio. U».— Interior ot bradilal TalT*. 

valve i« also a low median ridge and a single pair of ovil 
impressions. ^ 

Type, Schmkltia celata. Cambrian (Unguliten-schiohten). 

i[iCKwiT/, considers this a synonym for Oitoj.C8. 
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Monobolina, Salter. lUtfiS. 
(Plate 4', Figs. 14, 15.) 
Large oboloid shells with muscular scars concentrated along 
the median line. 

Type, M. pl-umbtii, Salter. Lower Silurian (Llandeilo). 

Neobolus '^ aagen 1885 
Shell oboloid nith a somewhat transverse slighth thickened 
posterior margin which m the pedicle \al\e is traversed by a 
broad cross striated pedicle 
groove The cardinal mus 
cnlar soars lie close upon 
this groove the central |j 
scars are faint and in the ^ 
figure mdisttnctU dehnetl 

but are seen to abut against ^^^, , ^^ ,^^ After w..a« 

a short thickened ridge or fib. mo.— interior or pedicle TjUve. 

knob in the middle of the f:c. ss.- interior of br«hi.i«ive. 

shell. Marginal scars on both valves broad. In the brachial 
valve a strong longitudinally gi-ooved i;alIosity lies just within 
the cardinal margin, and this is more or less distinctly continued 
into a median septum. The arrangement of the muscular scars 
other than those referred to, is not fully understood. 
Type, Neobolus Wurthi, Waagen. Cambrian (India). 

Spondylobolus, McCoy. ISfig. 
Shells subcircular, slightly narrowetl towards the indistinct, 
short hinge-line; nearly equivalve, tiattened. Small valve, with a 
slightly excentric apex ; beneath which, on 
the interior, the substance of the valve is 
thickened into a wide, undefined boss. 
Opposite valve slightly longer, from the 
apex being perfectly marginal and slightly 
produced; channeled by a narrow, tri- 
angular groove below, the anterior end of "ioiarin. Atiw mocoi, 
which is Hanked by two very pi-ominent thick, conical, shelly 
bosses, representing hinge-teeth; substance of the valve thick, 
testaceous, not glossy, minutely fibrous, but not distinctly jmnc- 
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tated under a lens of moderate power, except by the ends of 
these fibers. 

Type, Spondyloboliis cnntlolaris^ McCoy. Lower Silarian 
(Llandeilo). 

Mickwitzia, Schmidt. 1888. 

Shells large, thick, ine(|iuvalre. ]>ra<?hial valve Hat, circular; 
pedicle-valve oval, convex, produced into an acute apex, beneath 
which lies a triangular, more or less distinctly developed cardinal 
area. A'alves not ('i) articulated. Shell-substance conijwso*! of 






MirkicUzia moinUfern. » After Schmidt ) 

Fia. 353.— Pedicle-valve. Fio. m — laterior of aaim* Fio. 835.— Exterior of 

valve. brachial valve. 

thin, coars(*ly punctate Inyei's alternating with ])rismatic laniinsa 
which nre traversed bv scattered vei'tical canals. Surface 
covered with radiating stria*. Shell composed of calcic phosphate. 
Tv])e, M. 7?io/ii/lff f'ff, Linnarsson. Lower Cambrian. 

Schizobolus, Ulrich. ISs^I. 

(Platt^S, Figs. 16-19.) 

Shell oval, slightly inequivalved ; cardinal margins somewhat 
thickened. Shell substance lai'irelv corneous; external surface 
ctmcentrically lined. In the ])edicle-valve, the passage is very 
short, usually no more than a notch on the margin. From ita 
inner end a median ridge extends one-third the distance across 
the valve, and this is Hanked on each side by a low muscular 
callosity. Narrow curved lateral scars extend from the post- 
lateral margins of this callosity, continuing to, or beyond the 
center of the valve. In the brachial valve is a narrow thickened 
band directly within, and parallel to the posterior margin. 
^luscular thickening as in tlie opposite valve. No curved lateral 
scars. 

Type, Sch'c-nhnlux (nuirfrfus. Hall (sp.). Devonian. 

A single species has been described ; from the Genesee shales. 
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Discinolepis, Waagen. IsSS. 

Sbel] ot very small size with two iinccjiial valves,"wliich are 
very flat, leaving scarcely any mom fi)r the Jiniiiial between them. 

The pedicle-valve depressed 
convex, the apex only being a 
little elevated and removed 
from the margin towards tlje 
median part of the valve. The 
posterior margin of the vaho 

near the apex is broadly uii.mw-j>w H.aii"iura. 

notched by a doejt incision fi.;, a,vi.-i'niii!i»-v«iTH. fiq. wr— BrachW- 
reaching to the l>eak. '"'*' 

The brachial valve is similar in sliin)e to the other, with a 
slightly elevate*! eccentric ajjex, but without an incision. 

The surface in })oth valves is either .smooth or linely graniilose. 

Type, BUcino/^pls tjrit/iii/tttii, Waajreii. CVimhrian (India). 

Paterina, iSeechcr. ISIM. 

Valves semi-elliptical in outline, subctjual, the pedicle-valve 
being slightly the more 
elevated. 11 iiige line eiiual 
to the greatest width of the 
shell, without canlinal area. 

Pedicle passage not limited p,a aw__ /-oj,,.,-,,,, /.'ii^rado. » 
except bj' the iwsterior margins of the valves. 

Externa! surface covered with oonoeiitric lines terminating 
abruptly on the cardinal margin. Shell substance forneous. 

Type, Pxterina Lahi-iKhir'-r.i. ItilHn^'s(s|K). Tambrian. Only a 
single si^ecies of the genus is known. 

Kutorgina, Hillin<i-.s. JSdl. 
(Plate i. FiKS. 11-13.) 
Shells ine<iuivalve, transverse or elongated, llinge-line nearly 
equaling the greatest width of the shell. Pedicle- valve convex, 
greatly elevated at the beak, whicli is more or less incurved. Car- 
dinal area very narrow, and dividetl liy a wide pedicle-fissure. 
Brachial valve flat or slightly ronvex, lieak marginal. Canlinal 
area very feebly developed. The posterior portion of the valves 
11.5 
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is therefore unclose*! for nearly the entire length of the hiD|;e- 
line. 

External surface covered with concentric lines, which terminate 
abruptly at the cardinal line. 

Shell substance calcareous. 

Type, Kutoi-gimi cin^ufata. Hillings. (Cambrian.) 

A number of species from North. America, Sweden and Great 
Britain have been referred to this genns, but it is doubtful if ther 
are all congeneric. Some of them jirobably belong to Patebixa, 
Beecher, and others to Sohizophoms, AV^aagen. 

Schizopholis, Waagen. 1885, 

Shells of very small size. Pedicle-valve slightly elevated, with 

n somewhat prominent marginal apex, below which is a small 

triangular area, crossed in the middle by a triangular tissnre, a 

little widened at the top, formini; a kind of foramen, placed 




rugoni, rMKlt- 



just at, tliL' extfcniily ul' tlio n]w\. Mrachial valve fla*! 
imperforate. 

Shell surface iinely granului. 

O" the internal churactoi's of the genus nothing is known. 

Type, Si;/ihoj>Ai>li« i-mjos'i, Waagen. 

Distrihitfion. (.'ambrian(Imlia: Xoi'tii America, 5. LatoureMH- 
Mattliew (sp.) i .S'. /iituHn/a. White (sp.). 

lie 
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Volborthia, von Moller. 1873. 

Shell convex, very inetjuivalve ; contour as in Kdtorgina. 

Pedicle-valve elevated, incurved at the a]>ex, and with a broad, 

aharply defined cardinal area, divided by a low convex ridge 

passing from the beak to the cardinal margin. There is no foramen. 





Volborthia recui'va. After von Mr>LLER. 
Fio. 261.— Profile. Fio. l^ —Cardinal view. 

Brachial valve convex; beak marginal; cardinal area not 
developed, ^[uscular impressions not known. Surface covered 
with concentric lines. Shell substance calcareo-corneous. 

Type, VolboHJda recurva, Kutorga (sp.). Lower Silurian. 

Iphidea, Billings. 1872. 

(Plate 4, Figs. 4, 5.) 

Pedical- valve subconical ; beak a])ical. Hinge-line short, nearly 
straight. Cardinal slope flattened, forming an imperfectly 
defined area, which is divided medially by a convex ridge or 
pedicle-covering. Foramen circular, apical. 

Brachial valve moderately convex ; most elevated at the beak. 
Internal characters not known. External surface covered with 
cencentric stria?, which are continued over the area of the 
pedicle-valve. Shell substance corneous. 

Type, Iphidea lella^ Billings. 

Dutribution, Cambrian (N'ewfoundland, Vermont, Arizona, 

Sweden). 

Acrothele, Linnarsson. 1S76. 

(Plate 8, Figs. 24-27.) 

Shell corneous, composed of several lamina*. Pedicle-valve 
slightly conical, with e\ centric umbone, ])ierce(l by a minute 
foramen, in fi'ont of which there are two small wart-like pro- 
tuberances ; the area between the uinbone and the posterior 
margin is usually a little flattened. P>rachial valve with marginal 
umbone; in the interior of which there are two oblong, diverg- 
ing muscular scars, close to the posterior margin, and two small 
rounded scars near the middle. The muscular scars are separated 
by a longitudinal ridge. 

1891. 32 117 
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Tv}>e, Arridheh' vnriacen^ Limiarsson. 

J)ltit/'ihutioiK Cainhriaii -- Lower Silurian (New Brunswick, 
Utah, Irelan<l, l>oliemia, Sweden). 

Acrotreta, Kutor^jfa. 188S. 

(Plates, FigH 28-30.) 

I^edicle-valve su])eonical, the posterior slope heing flattened, 
havintr a triangular form and resenil)ling a cardinal area. This 
slope is divided medially by a groove, widening downward ; at the 
a]»ex of the valve is a circular foramen. On the interior this 
fonimen ])enetrates a mammiform callosity. 

Brachial vab'e flat or <h»presse(l convex; apex nmrginal ; on 
the inferior is a stout nuMJian ridge flanked by a large anterior 
and a smallei* j)osterior ])air of muscular impressions. 

Exterior concentricallv striated. Shell substance corneous. 

Type, ^-lf.'/v;//V'^/ .stfhcfuticff, Kutorga. 

Disfrihutio)}. ('amb]*iaii — { i ) Lower Silurian. 

Conotreta, Walcott. ISSs. 

(Plate 4. fi«s». 1-:J.) 
Svnunvm: Gehtifzla, Hall. lsst». 

Pedichi-valvo conical, its height IxMiig greater than its length; 
apex with evidence of the external opening of the sii)lio. From 
the a])ex, a shallow furi-ow extends to the posterior margin, 
increasing in width downward. In young shells the ]X)sterior 
wall of the sIipII conf(»rms to the curvature of tlie rest of the sur- 
fjice, interru])ted only by the longitudinal de])ression, but, with 
incivase in si/e, this ai^a becomes distinctly llattened as in 
AcKoTUKTA. Surface covered with sharj) concentric stria^ which 
make a slight upwaril curve as thciv crr)ss the foraminal groove. 

On the interior a stron;r apical callosity surrounds the ])robabl6 
position of the foramen. This is somewhat produced anteriorly 
into a short, sharp ridge, on either side of which lie two other 
ridges, with evidence of a third on the lateral slopes. 

Type, (■(niittMti liusti^ Walcott. ( Lowcm* Silurian.) 

The single s])ecies descriluMl occurs in the Trenton limestone of 
New Vork and the I'tica slate of Kentuckv. 

Discinopsis, Matthew. 18'.'2. 

(Plate 3, Figs. 20, 21.) 

Shell subcircular in outline. Surface de]nvssed-conical, apices 
excentric, not marginal. Pedicle-valve with the apex truncated 
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by a circular foraminal aperture (?). The interior of this valve is 
characterized by a pair of deep, diverging farrows, passing for- 
ward from the beak or internal foraminal opening, in broad 
curves which converge toward the anterior margin but without 
meeting. These furrows inclose a thickeneil and somewhat 
elevated central area, which, in the subumbonal region, is 
apparently free, projecting for a short distance, like a nari'ow, 
triangular shelf, beneath which the foramen probably opened. 
A faint longitudinal ridge passes from the apex of the shelf to 
the anterior margin. 

Shell-substance tenuous, apparently corneous. External surface 
covered with more or less prominent, sometimes lamelh^se con- 
centric growth-lines, crossed by line, gently curved, radiatingstria> 
which are usually more prominent when the concentric lines are 
exfoliated. 

Tj'^pe, Ditfcinopsis Gidielml^ Matthew. (Cambrian.) 

A single species from the St. John group of New Brunswick. 

Linnarssonia, Walcott. 1885. 

(Plate 3, Figs. 23, 23.) 

Shells transverselv ovate or subcircular ; valves convex. Pedi- 
de-valve with somewhat elevated submargiiial apex, perforated 
by a circular foramen ; without cardinal area or thickened car- 
dinal margin. On the interior there is a conspicuous mammiform 
tubercle surrounding the opening of the foramen, and two small 
posterior submarginal tubercles. 

In the brachial valve are similar tubercles, though less con- 
spicuously developed ; between them lies an axial ridge which is 
broadened over the central portion of the shell : at the sides are 
shorter, divergent ridges. 

Shell substance calcareo-corneous ; lamellar. Surface smooth 
or with concentric growth-lines. 

Type, Llnnarssmila traii^versa, ilartt (sp.). 

Distribution. Cambrian — (?), flower Silurian (New York, New 
Brunswick, Canada, Sweden, WalesV 

Mesotreta, Kutorgfa. 1848. 

(Plate 4, Fig. 21.) 

Shell patelliform, de])ressed-conical ; apex central, perforateil 
by a foramen; no cardinal area or flattening (?). Surface orna- 
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mented by concentric growth-lines bearing spines. Pedicle-valve 
only known. 
Type, Mesotreta tentorium, Xutorga (Lower Silurian. Bnssia.). 

Trematobolus, Matthew. 1893. 
Shell biconvex; valves lenticular. Pedicle-valve with a loir, 
striated binge-area, the anterior margin of which bears two small 
articulating apophyses orteeth. Foramen in the centerof the shell, 
opening obliquely backward ; between it and the apex is a long 
tapering groove, with a corresponding ridge on the interior. Muscu- 
lar scars submarginal, divisible into a posterior and anterior pair. 




Fra. Sn.- Trtmatobolu* intignit. la, Interior of psdlnle-Talre; 1 
Tal*e; 1c, c&rdlnsi yint! of bracblml tsIts; Id, loalda of buk of p«dIcle-TalTa: pa. poiMfec 
■ddnctors: ad. odJuMom; (m, lateral miucles; 1, toetb; /. tarftmBii; i, lockeU; c, eardlMl ^ 
ceai: cp, cardbwU pita. (Uatthew.) 

Brachial valve, with long, narrow dental sockets and distinct 
cardinal process. Anterior and posterior muscular scars siibnuil- 
ginai and less remote than in the opposite valve. 

Surface covered with fine concentnc growth-lines and faint 
traces of radial stria-. 
Shell substance calcareo-corneous (0 
Type, Trematohohts Insiijiiis. Matthew. 

Dietr'hut'on. St. John group ; llanford Brook, New Brunswick. 
Siphonotreta, de A'"erneuil. lSi5. 
(Plate 4, Figs. 33-26.) 
Shell elongate-oval, ine(|uivalve; valves unarticulat«d. Pedicle- 
valve the more convex, with a straight, elevated, conical, and 
perforated beak, the circular foramen opening at the apex and 
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oommunicating with the interior of the shell by a tubular canal, 
which narrows slightly as it passes inward. No cardinal area or 
deltidii^m is present, the growth-lines passing between the beak 
and the posterior margin as elsewhere on the shell. Brachial 
valve depressed-convex; beak marginal; posterior margin regu- 
larly arched and thickened. Interior of pedicle-valve with 
muscular impressions confined to the unibonal region. Adjacent 
to the opening of the sipho, and just within the (;ardinal margin 
lie two elongate scars which are accompanied on either side by 
broader, somewhat expanded or flabellate, simple and less dis- 
tinct impressions. Directly in front of the middle pair and in 
the axis of the shell lies a small central scar, and at either side of 
it a ti'ansversely elongate impression. These latter impressions 
are distinctly separated from the former by a transverse ridge. 

In the brachial valve the impressions are equally concentrated, 
the entire muscular area being bounded on its posterior margin 
by a prominent ridge which, at the sides, merges into a compound 
lateral scar. The central portion of the area is much depressed 
and is divided axially by a narrow ridge or septum. 

Shell ornamented with concentric lines and ridges, the epider- 
mal layer bearing hollow spines, which are distended at the base. 
Shell-substance calcareo-corneous, the layers beneath the epider- 
mis being punctured By radiating and branching tubules. These 
layers are concentric and not parallel to the internal surface. 

Type, Sij^Jumotreta unguiculata, Eichwald. 

Distrihitlon. Lower — Upper Silurian (Baltic Provinces, 
England, Scotland, New York, Minnesota). 

Schizambon, Walcott. 1884. 

(Plate 4, Figs. 16-20.) 

Shell ovate or oblong ; pedicle-valve the more convex, with a 
short obtuse marginal beak. Foramen in front of the beak, oval in 
outline and connected with the apex by a tapering groove or 
progressive cicatrix. Interior of both valves with faint diverg- 
ing lateral ridges indicative of muscular areas. 

Surface covered with concentric growth lines which may be 
spiniferous. Shell substance calcareo-corneous. 

Type, Schizambon typicalu^ Walcott. (Lowest Silurian 
[Primordial ? ]). 
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Species having the pedicle-passage situated anteriorly as in 

S, tyjnoalis^ but having it developed as a tube, as in SiPHoyoTRvri| 

have been referred provisionally to Schizambon (A /?«*t/*,Kutorga, 

S. Canudensis^ Ami). These are much larger and more stron^y 

spinose shells than S, typiralis^ and also occur in faunas of lato 

age. (Trenton.) 

Helmersenia, Pander. 1861. 

(Plate 4, Figs. 6, 7.) 

Shell having the general form of Obolus, with a conspicuoos 
cardinal area depressed in the center by a broail low pedide- 
groove (?). A])cx of the pedicle- valve truncated by a circular 
opening, which is not produced into an internal tube. Muscular 
impressions indistinct. 

No specific name has been ])roposed for the typical fomu 
(Lower Silurian of Russia.) 

Orbicella, D'Orbigny. 1 849 (1 847 ?). 

(Plate 4, Figs. 8-10.) 

Synonym ; Keyserliiujht^ Pander. 1861. 

Shell ine(inivalve, subcircular or oval, l^edicle- valve more or 
less conical with an excentric ai)ex, from which diverge i>osteriorly 
two low ridges inclosing a flattened triangular area divided in the 
center by a vertical fissure. The lines^ of growth cross the 
hinge-line, forming in the center a faintly depressed triangular 
groove, as in Helmersenia and Obolus. In the interior of the 
valve a closed tube is continued from the external fissure, in the 
axial line. The first one-third of this tube is swollen and 
thickened, but thenceforward it i)asses, with parallel sides, to 
the anterior margins, where it is probably closed. Brachial 
valve more depressed, its greatest convexitj'^ being in the center. 
Cardinal area as in the opposite valve, but narrower. A closed 
tube, beginning in a swelling just in front of the cardinal line, is 
continued from the center of the shell to the anterior margin as 
an open channel. 

Type, OrVicella Buchl^ de A'erneuil (sp.). (Lower Silurian of 

Russia.) 

Discinisca, Dall. 1871. 

Synonym ; Dlscina, of most authors. 

Shells orbicular ; brachial valve the more convex; pedicle-valYd 

more or less flattened, concave or depressed. Apices of both 
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flubcentral or subposterior. Pedicle- valve with a small septum 
as in DisoiNA, behind which is an impressed disc or area, exter 
. nally concave and internally elevated. This is perforated by a 
longitudinal fissure, extending from a short distance behind the 
septum nearly to the posterior margin, which is often slightly 
indented behind it/ Shell more or less horny in texture, 
minutely tubulose. Brown or yellowish in color. Animal with 
labial folds united. Spiral arms free, their apices being directed 
toward the pedicle-valve. Oral cirri long and flexible ; seta* of 
the mantle stiff and brittle. Adductor muscles, four; sliding- 
muscles also four. 

Type, Disehiisca laiiiellosa^ Jiroderip (sp.). 

Distribution. American seas (Atlantic, Pacific, Carribean), 
China. Fossil : Mesozoic (?) to Tertiary. 

« 

Discina, Lamai*ck. 1819. 

Synonym, Orhlnda^ Sowerby. ISIS (not Cuvier. 1798). 

Shell orbicular, calcareocorneous, thick, iinpunctate, lamellar. 
Valves convex. A small, sharp, longitudinal se])tum rises from 
the center of the lower or |^)edicle- 
valve, of asubtriangular shape, covering 
and hiding a small tulnilar perforation 

of the a])ex of the shell. This perfor- F^o- 264.— vertical section of the pedl- 

, , . T - • ^ . cle-valve of Duciiia atriata. After 

ation IS very oblique, and from its m- Davidson. 
temal opening a groove extends backward nearly half-way to the 
posterior border of the shell. The anterior muscular scars 
meet in front of the septum and fonn a semilunar elevation with 
the j>oints directed backward. The posterior seal's in the lower 
valve are small and widely separated. On the external surface 
the foramen appears nearly in the middle of the shell and the 
furrow is continued anteriorly for a short distance. Upper or 
brachial valve convex, apex subcentral ; a slight medifin longi- 
tudinal callus internally. There is no strongly impressed 
disk about the foramen as in Discinisca ; color brownish 
yellow. 

Type, Discina striata^ Schumacher. 

Habitat. Cape Palmas, West Africa. (Recent; but one 
species known.) 
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Orbiculoidea> D'Orbigny. 1847. 

(Plate 5, Figs. 11-17.) 

Synonym ; Dhcina of autlioi*s. Not OrbicuLoldea^ Davidson. ' 
1856. 

Shells subcircular or siibelliptical in outline, inequivalve. 
Apices excentric. Pedicle- valve depressed-convex or flattened, 
with the a])ex slightly elevated and inclined posteriorly. On the 
exterior of the valve a narrow pedicle-furrow, abruptly inter- 
cepting the ornamentation but not penetrating the substance of 
the shell, begins just below and behind the a|>ex, extends over a 
greater or less portion of the radius of the valve, and, at its 
distal end, is produced into a short tubular sipho, which traverses 
the substance of the shell obliquely backward, emerging on the 
interior surface, where it produces a narrow groove, and usually 

terminates before reaching the 
margin of the valve. On the 
interior, the position of the ex- 
ternal groove is marked by a 
Fio. 265 -verUcai section of the pedicle- valve thickened ridge extending from 

of Or6.cM/oidea. ^j^^ ^^^^^ .^^^^ ^j^jg j^ continUOUS 

with the thickened margins of the internal groove, which, in 
advanced age, may become so developed as to envelop this groove, 
except at its outer end. 

The larger or brachial valve is depressed-conical, with the apex 
more strongly directed backward than in the opposite valve. 
The interior shows a fine longitudinal ridge or septum extending 
from the apex forward. Otherwise the internal markings are not 
satisfactorily known. 

Shell substance composed of alternating lamella? of corneous 
and mineral matter, the latter often removed in fossiliT^tion, 
making the shell appear essentially phosphatic. Surface oma> 
mentation usually consisting of fine, crowded or distant, some- 
times lamellose, concentric lines, occasionally crossed by radiating 
lines or ridges. 

Type, Orbicula Morrls)^ Davidson. (Wenlock limestone.) 

Distribution. Lower Silurian — Cretaceous (?). 
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Subgenus Schizotreta, Kutorga. 1848. 

(Plate 5, Figs. 1-4.) 

Shells as in Orhlenhidea but having the rehuive convHxitv of 
le valves reversed, the pedicle- valve being the more convex. 

Type, SchizolMti eUiptictt, Kutorga. (Lower and upper 
ilurian.) 

Subgenus Roemerella, Hall. 1802. 

(Plate 5, Figs. 9, 10.) 

Brachial valve convex ; pe<licle- valve concave. 

Type, Rtvnietrlht grand tx, Vanuxeni (sp.) (Hamilton grouj) = 

iddle Devonian.) 

Subgenus CEhlertella, Hall. \s\\'L 

(Plate 5. Figs. 5-8.) 

Contour as in Orbi<;i:loidka. AttJichment aided by the pro- 
ctiiig margin of the brachial valve. Pedicle-area conspicuously 
evated; pe<licle-passage an open fissure exten<ling to the nutrgin 
• the valve. Floor of the pedicle-passage distrium) tripartite. 
Muscular scars mA observed. External surface covei'ed with 
dicentric stria\ 

Tv]>e, (EhlprtMa plenrlteH^ Meek (sj).") (Wa\ (m^Iv sandstone ~ 
wer Carboniferous.) 

Subgenus Lindstroemella, Hall. I.s92. 

(Plat<.»5, Figs. IS, 19.) 

Shells with outline, contour and pedicle-characters as in ( )rbi 
iiiOiDEA. Brachial valve with a faint median septum and two 
rong a])proximiting ridges or muscular fulcra, beginning just 
?hind a transverse line passing through the npex and I'apidly 
m verging to meet the median septum. Anterior adductor scars 
ing between these ridges and the median sejitum : a circular 
uscular scar at the posterior extremity of each ridge. 
In the pedicle-valve, the foramen luis essentially the structure 
Orbiouloidba, but its distal margins, though lying in close 
xtaposition, a])pear not to have been united. 
Type, Lind^tnvriiAla OApaVtum^ Hall. (Hamilton group — . 
iddle Devonian). 
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Trematis, Sluiri>e. 1847. 

(Plate 0, Figs. 1-8.) 

Sliell suhcircular oi' transversely oval in outline. Pedide-valve 
unevenly convex, more or less depressed over the |>osterior region; 
apex at, >)r behind the center; directlv beneath it begins the 
]>edicle-tissure, which transects the shell, vertically widening to 
postiM'ior margin with straight or outwardly curving edges. 
J^»rachial valve evenly convex, with its a|)ex marginal and slightly 
projecting. On the interior, the ])edicle-valve shows a faint 
median furrow (»xte]idin<i' from the angle of the lissure to the 
apex of the shell : this gi-oove wi<lens at its apical termination 
and may represent a y)oint of muscular attachment. The sides 
of the Kssurc are often thickened bv callosities similar to those 
sometimes s<»en in s|»ecies of Oriuculoiuka. From the apex of 
the valve extend radiating and branching vascular sinuses. 

In the brachial valve the |>osterior margin is much thickened 
an<l broadly grooved to allow the extrusion of the ])edicle. This 
thickening does not take the form of a canlinal area or shelf, 
but is rather a callosity closely appressed against the interior 
surface of the shell, the central portion being projected beyond 
the margin of the pedicle-valve. Dii'ectly below and in front of 
this area are two ti*ansvei*sely elongate scars, adjust<>i*s or poste- 
terior adductors, which aix» usually partly concealed by the pro- ! 
trressive overgrowth of tln^ cardinal thickening. A faint median i 
sc])tum begins i>ctweeu these scars and passes forvvanl, becoming 
more promineiU ovi^r the t<mgue-.shape4l me<lian elevation which 
separates tin* larg<» central scars. These impressions are oblique 
and are not simple, each appearing to be comi)Osed of two, if not 
three distinct scars, making a {K)stei'ior, a median and an anterior 
pair. What appeals to be the posterior pair is small, and some- 
times (piite .shari)ly defined, the central ])air very much larger, and 
the anterior pair nai-row, situated at either side of theangleof the 
median callosity nnd se])arate<I by its apex. The spec^ialization 
of the lirst r)f thes<^ scars is not sjitisfactorilv established; the 
entire impression is deeply excavatod. In some well preserved 
specimens, there is also evidence* of (external, marginal scars lying 
just in front of the outer ends of the posterior adductors. 

Surface of both valves more or less com])letely covered by* 
beautiful ornjimentation consisting of punctui'es or small pittings 
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of various depth, arranged either in ijuincunx {T. tenninalu) or 
in radiatin": rows; in the latter case thev ma v he distant from 
one another without int^rvenin;^ ridges {T. umbonfita)^ ov lie in 
radiating furrows, when they are either circular (T. niiUep^nictJita) 
or subrectangular (71 Ottaic&nf<i8), 

Sliell-substance com])osed of an outer calcareous layer with a 
series of inner corneous UimeUa*. The outer layer varies in thi<*k- 
ness in ditferent species, and is coarsely punctated by the pittini»s 
constitutinof the surface ornamentation. The corneous hivers are 
inipunctate. 

Ty|)e, Tremati^ tenninaliH^ Kmmons (sj).). 

DlMrihutlon^ Lower (to upi^er^) Silui'ian. 

The species are largely American and mainly conlined to the 
faunas of the Trenton and Hudson llivei' groujis. 

Schizocrania, Hall and Whitfield. Is75. 

(Plate 6, Figii. 9-13. ) 

Shells sub-circular in outline, im^cjuivalve, unarticulated. 
Pedicle-valve flat or concav-e; apex subcentral. A deej) trian- 
gular notch extends from just behind the beak to the margin, 
where its arc is ecpial to about one-sixth of the periphery. Theapex 
of this broaxl pedicle-notch is occupie<l by a triangular transverse 
plate or listrium varying in size with the age of the shell, but 
extending for one-fourth to one-third the length of the opening. 
Surface marked by concentric growth-lines. On the interior wo 
muscular impressions are visible. I brachial valve more or less 
convex, with the beak marginal. External surface radiately 
striated. The interior beai's a pair of strong ])osterior adductor 
sears, lying close together in the unbonal region ; their outline is 
elongate-ovate, indicating a progressive increase in size, and they 
frei[uently appear to be divisible into anterior and ])osterior 
elements. In front of them, at about the center of the valve, 
are the small and faint anterior adductor im])ressions. A low 
median ridge extends from the apex to beyond the center of the 
valve. P]xternal surfaee marked bv elevated stria* radiatincr from 
the beak. 

Sul>stance of the shell composed of |)erlaceous calcareous 

■ 

lamina' which constitute the most of the shell. The inner lavers 

* 

appear to be corneous. All are impunctate (i), 
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Type, Schlzocr*mia filosa. Hall. 

Distribution. Lower Silurian to (?) Devonian. The genus is 
American and the tv])ical species are found in the fauna of the 
Hudson River group. 

Crania, Eetzius. 1781. 

(Plate 6, Figfi. 14-28.) 

Synonyms. Nurmtluj*, Stolxvus, 1732 ; Waller, 1778 ; Art^mio, 
J.inne, 176n; (Mmmtrx^ Beuth, 177*;; Patella, MUUer, 177H; 
Vrlofnis^ Crlopodenna^ Poli, I TIM. 170."); Orhiciiht^ Cuvier, 1798; 
I^marck, 1700; Orhliuhirlus^ Dinn^ril, ISO*): (?/•//// /Vt^>x, Schlo. 
theim, ]S2(>; Choninporfi, Scliauroth, 1854-. 

Sliell inecjuivalve; inarticulated, without j)erforation for a 
pedicle : subcircular in outline, generally somewhat transverse 
across th(^ i)osterior margin : attached by the apex or the 
entire surface of tlie lower valve. Ventral or lower valve 
depressed -c(»nical or conforming to the surface to which it Ls 
attaclied. l)oi*sal or up|)er valve more or less conical with a sub- 
central, posterioi'ly directed apex. External surface of the 
valves usually smooth, sometimes spinose or with concentric or 
ra<liating striae In the interior of both valves arc two pairs of 
large adductor scars, the y)Osterior of which are close upon the 
margin and widely sei)arat:ed, the anterior near the center of the 
shell and close togethei*, more apj)roximate in the lower tlian in 
the upper valve. These j)osterior scars are often strongly ele- 
vated on a central callositv which surrounds their bi'oail and 
thickened mai'gins. lm])i'(»ssions of the })allial genital canals 
anterior. The margin of the lower valve is usually coarsely 
digitate. 

Shell-substance calcareous; strongly punctated by vertical 
canals which become subdivided toward the epiderma Isurface. 

Animal provided with two spiral arms, whose apices are 
dii'ecte<l toward the doivsal valve. The alimentarv canal forms a 
convolution on the right si<le, the anus opening near the center 
of the ventral valve. Liver large ; genital glands six in number, 

two in each mantle lobe and two in the visceral cavitv. Mantle 

ft 

without marginal seta>. 
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Type, Cranin '■r-ann)/ariji. Linnf'. 

Dittrihution. Lower Kilurian to Recent (\orthern Atlantic, 
[editerranean, Caribbean, Florida, .laitan). 




B- aw.— Uoml ■urrwM of the Anlmi 

m, meacmMHc muscle; ili, dlvBric 
ocdiuon: bm, hrmchkal miucJee; t 
JoiTBiH, ttah nncaa iboulil bare ■ ou 



noni'i/a. Alter Hancock. 

Fid. SK!.- \'eijtnl turTu-e. 
.toni; do. dorMl ndjiulon: is. venlnil adJUBton: oe, 
I, braeliUl prooeM: ur, Kllmentvy csukI (Aoaardlne to 
llaa. not Imtenl termlnntlou i. 



Siib^enits Ancistrocrania, Dall. 1S77. 

(Piatt* 7. Figs. 1,2.) 

(Synonvm; CrunoiMiis. Dall. 1>'71.) 

Lower valve iittacbt,'d ; upjicr valve with two internal ajwpliyses 

r muscular fulcra iliverging froTn the aiM'X. 

Type, Anc'iMtrocraiiia Panxt'i'tmn, Detranai isp.). Cretaceous. 

8ul)geniis Craniscus, Hall. 1S71. 
(Plate?, FiK- 3.) 
iSynonym; Sip/io/fin". <Juenstedt, IS.'iI.) 
Attached valve (lividetl by a transverse iind a loniritudiiial 
'ptum into three cells, tlic posterior containinj: the nmscuilar 
npre»sions. 
Type, Cr'Hi'^ew fri/i-iriifii'^, Mlinster i,sp.). .Iiirassie. 

^Subgi_'nus Pseudocrania, iMc('oy. l.^.'»l. 

(Plate 7. Figs. 11-13.1 
(Svnonyni; PaliBociiinin. Eicliwahl, IStio.) 
tibell free ; valves convex : margins of cuntsict broad and Hat; 
pper valve with three pairs of muac-iilar scars, the largest Bub- 
lai^nnl; a smaller median pair, and an anterior jmir with the 
(embers in apposition. In the lower valve the median and 




Fia. ate.- Craniella ilcd«a 
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anterior seal's are cnalescwl; tlu' cardinal scars as in the otiier 
valve. 

Type. PseadiK-rniiia nnfi'iiunKivvi. Eit-liwald I'sji,). ([x)wer 
Silurian.) 

Siil>p:eiiiiH Craniella, (Khiert. liSSs. 
iPlat*7. Figs. 4. ».) 
Sliell soniowhiit irregular, outline siibeii-ciilar or shIx| iiadrangn- 
lar. Lower valve thin, adiiering by its entire surface; upper 
valve conoidal. more or less elevated; a]>ex siibcentraJ, posterior; 
interior of the upjwr valve without 
a well dellnetl border; impressionsof 
tiie a^ldiictors hirge, very distinct, 
four in nninber, of which the poste- 
rior two ai-e quite distant, theanteri<ir 
two subeentrjil, somewhat smaller, 
closely approximate or even con- 
(hient ; from near each of tlie ]x»s- 
terior impressions starts a vascular 
-sinus, which is broad, strongly 
intprnij cMt of urqwr »aivB. simiouK near its point of departure, 
nan-owing gradually in foilowiug the contour of the valve, 
emitting from its marginal side dichotomizing secondary branches. 
Type. CWnieUa ^edwiieiixi". (Khiert. 
Dixtrihiitioit. Lower Silurian to Devonian, 

Siibf;;cniis Cardinocrania, Waagon. !i*&.^. 
(Plate 7. Figs. B. lO.i 
Shells attached ; ]H)steriin- margin straight, set off fi-om the 
rest of the outline by strong j^ost-latenU indentations. Interior 
with a thin triangiilai- plate, braad at its base where attached in 
the canlinal i-egion ; supporte<l by a h>w me<U»n septum. 
Muscular imiii-es-sions unknown. 

Ty|>e, Cii It! in'M-nin ill ]iidii''i. ~^'-M\gt-n. ( Permo-carboniferoiis, 
India, i 

Pholidops, Hull. 1S59. 

(Plate T, Figs. 14-23.1 

Synonyms: P'lUtV.te^, Schlotheini, ISfio; Crm\iop», Hall. 185H. 

Shells small, jiatelliform. e«]uivalve. eijuioonvex. inarticulate, 

unattached. Outline oval or subetliptical; apex suboentral, 
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excentric or marginal, sometimes terminal and proiluced. Surface 
marked by strong concentric, often lamelloae lines of growth, 
which are crowded on the posterior, and distant on the anterior 
portions of the valves; these are sometimes crossed by faint 
interrupted radiating lines. Dn the interior, the surfaces of con- 
tact make a broad, smooth, Hat or slightly convex border, some- 
what broader in front than behind. The muscular and visceral 
area occupies a shar|)ly defined and very limited space in the 
apical portion of each valve. In both valves it is of essentially 
the same size and ovate-triangular in outline, the apex of the 
triangle pointing forward and usually surrounded by a con- 
s])icuous callosity. 

The ventral (?) valve bears two well defined central adductors 
occupying the same relative position as in Cuania; these 
impressions are usually simple, but a])pear to be sometimes com- 
plicated by association with ill-delined scars of the anterior 
mascles. The posterior adductors or divaricatois are situated at 
the basal angles of the muscular triangle, and are distant from 
the posterior margin. The linear parietal scars are V(mt strong, 
the posterior being more or less distinctly lobate, the anterior 
generally straight or rounding al)Out the centnil adductoi-s. In 
the opposite or dorsal (?) valve the scars have essentially the 
same arrangement; the antei'ior adductors, however, are 
separat€<l by elongate median scars (anteriors) which traverse 
the elevated callosity surrounding the anterior nuirgin of the 
area. The posterior scars are often more widely divergent than 
in the other valve. Shell-substance calcar(»f>us and impunctate (^). 

Type, Pfnilidops squamlformtSy Hall. 

DiHtrlhiitloiK Lower Silurian to Lower C'arboniferous. 
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II. 

Brachiopoda Articulata. 

Valvt's arf'ft'uii(t4'tt : tnteHtine ierminatnuj !n a blind sar : 9heV- 

^tfhsfanre essentHilbf calcareous, 

Si) fnr as our knowledge of tlie fossil species extends, there are 
verv few of the'fonns included in this division to which the above 
definition does not apply. Several genera show verv considera- 
ble modification of the articulating aj)pamtus, hut with rare 
exceptions those jnodificjitions in each group appear to be ]»ro- 
gressive, extending along certain lines of develoi>nient and finally 
acquiring an extravjigant manifestation, which may tenninatv 
abruptly or bt* followed by the degeneration and obsolescence of 
some of the i)arts. 

For example, tin* articulating a])i)aratus in STRoiMrKOiX)NTA, 
rKi)D[ (Ti>, etc , may be regard(»d as in a degenerative condition, 
and on this account these genera are sometimes placed near the 
base of the articulate divisicm, though the ty]HM:)f structui'e exhib- 
it**<l bv them is much more hi":hlv modirie<l than in Orthis and 
its immediate allies in the older rocks. 

The mode of articulation in Pkodictus appeal's to have come 
legitimat(»ly from the ])rogress an<l development of some iK>rtions 
of th(» articulating a|)paratus on the one hand, and the obsoles- 
cence of other charactei's, which appt^ar in the earlier f onns of 
strophomenoid shells, and have i»ecome modified in their )m)- 
trn'ss through the chonetids. While this mav be reirarded as a 
degtMieration, it is also a progressive modification. 

Of the various designations which have* been proposed with a 
siguillcj«ti(;n e<juival<Mit tn Pi-ofessor IIixlhy's term for this sulv 
division of the l»i{A('iiiopon.\, are ARTunoroMATA, Owkn : Custkn- 
TKKATA, KiN<»: wliih' l>R(»NN iiuulc usc of the two mime^ Tksti- 
CAiMUNKsand Ai'V«.ia. 

Orthis, Dal man. 1Sl>.S. 

(PlHt«*s 9-12.) 

Synonyms: Ilt/Mttrnlif/n'^. Schlotheim, I'i'Jo: Ori/iattthonitfi^, 
Pander, is: Jo. 

Shell subcircular. subovatc* or sub<jua<lrate in outline. Valves 
mort? or less c(invex, the smaUer or brachial valve i>eing some- 
times nearly Hat or slightly concave. Hinge-line stniight and 
eijual to, or shorter than the greatest width of the shell. (*anli- 
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nal ai*ea well develo])ed on each valve and usually divide<l by an 
open triangular delthyriuni. Beaks more or less incurved. 
Surfa<.'e covered by radiating costii' or tine striiv, with faint 
evidence of median fold and sinus. 

In the interior of the ]>edicl(^-valve the large hinge-teeth are 
supjxirted by dental i)lates which are more or less conspicuously 
developed, fi-equently resting upon the bottom of the valve. 
The bases of these are continued as a low elevation about the 
muscular area. This muscular impression is divided longitudi- 
nally by an inconspicuous median ridge an<l the larger expan- 
sions on each side were }>i'obably occuj^ied by the didui'tor 
muscles; within these and lyingclo.se against the median ridge 
are tlie adductors, while the ])edi(^le muscles covered the posterior 
deltidial portion of this area. 

In the interior of the brachial valve the apex of the deltidial 
cavity bears a moi'e or less devel()|)ed cardinal process or callosity, 
which, in the typical group, is elongate and usually sim])le at its 
termination. The dent^il sockets are dec^p an<l their inner walls 
suyiport short divergent crura. The muscular impression is more 
or less distinctly (juadruple, being divided hmgitudinally by a 
median ridge extending forward from the cardinal process, and 
transversely by fainter ridges. This (|ua<lruple scar marks the 
place of attachment of the adductor nmsde. 

Ramilied vascular markings are often retained over the pallial 
area, the principal trunks diverging from the median region and 
nearly following the curve of the anterior margin of the shell. 
Between these and the adductor impressions the markings of the 
ovarian areas are sometimes visible. 

Shell-structure fibrous and impunctate in the typical <iroup. 

This extensive ^^enus has been divitled into the following 
groups or subgenera: 

Orthis, Dalman, st^nsu .sfrJrfn, 
I. (Trf)up of Orthis <^allacti8, Dalman. 

(Plate 9, Fifcs, 1-7.^ 

Shells plano-convex in contour; costa', strong, sharp an<l com- 
paratively few, i-arely if ever bifurcating; the cardinal area on 
the pedicle- valve elevated and somewhat incurved ; dental lamelhe 
slightly developed, not extending the entire length of the 
umbonal cavity. The canlinal process on the bmchial valve is 
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an elongate, vertical ])late, extending from the apex tlie whole 
length of the delthyrinm, thus longitudinally di\ading the deep 
deltidial cavity. It is usually sim]:>le, both on the outer edge and 
at its distal extremity. Shell structure compactly fibrous and 
impunctate, excei)t for large oblique tubules penetrating the 
external layers. (Lower — Upper Silurian.) 

Plectorthis, Hall. 1892. 

II. (Troup of Ortiiis j»li(;atella. Hall. 
(Plate 9, Fig8. 8-10.) 

Valves subecjually convex. Cardinal area of pedicle-valve low; 
plications strong, sim]>le or du])licate. Shell substance impunc- 
tate. (Lower Silurian — {() Lower Devonian.) 

Dinorthis, Hall. I.su2. 
III. Group of Ori'his pkcti.vklla (Conrad, MS.), Emmons. 

(Plate 9, Figs. 11-15.) 

Relative convexity of the valves reverse<l. Surface with strong, 
rarely bifurcating plications. Delthyrium sometimes partially 
closed. Muscular area in pedicle-valve subquadrate, bounded by 
extensions of the dental lamella\ In the brachial valve the 
muscular im])ressions are obscure; cardinal ])rocess erect, broad 
and fre(piently bilobed on its i)()sterior face. Shell structure 
impunctate. T Lower Silurian.) 

Plaesiomys, Hall. 181*2. 

IV. Group of OkTHIS SllUiUADRATA, Hall. 
(Plate 9, Figs. 16-20.) 

Valves with reversed convexity. In the interior of tlie ]iedicle- 
valve there is a large (piadrate muscular scar, with a tendency to 
bilobation by the lateral extension of the diductor impressions. 
The subdivision of this area into se[»arate scars is f re<|uently very 
distinct. In the brachial valve the cartlinal process is thickened 
and erect at its posterioi' extremity, being distinctly crenulate on 
the summit and ])osterior face. The su!'f{M*e stria? ai'e tubulose 
and the shell-structure fibrous-impunctat^. (Lower Silurian.) 

Hebertella, Hall. 1S92. 

y . Grou]) of Orthis sinuata. Hall. 

(Plate 10, Figs. 1-4.) 

Shells with convexity of the valves reverse<l. Surface covered 
with numerous fine, rounded, closelyHM'owded plications, crossed 
by lamellose growth-lines. On the interior of the pedicle-valve 
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the teeth are large and sup|)oi'te(l by thick lamellae which are 
continued as a strong ridge around a short obcordate muscular 
area. This area is medially divided by a pi'omineut ridge upon 
the summit of which lies the linear scar of the adductors. The 
flabellate lateral impressions are sometimes divisible into their 
two components, diductors and adjustors, and ia old individuals 
the impression of the pedicle-muscle is often distinct. 

In the brachial valve the dental sockets are narrow and are 
inclosed beneath, and on the inner side, by the strong crural 
plates. The cardinal process is elongate and simple, sometimes 
thickened, often crenulate, but not lobed at its i)osterior 
extremity. The process unites with the inner basis of the crural 
plates and is produced forward as a median ridge dividing the 
four muscular scales, which are distinctly develoi)ed only in old 
shells. 

Shell-structure fibrous-impunctate ; the ])lications of the surface 
sometimes tubulose. 

(Lower — lip{)er Silurian.) 

Orthostrophia, Hal\. 1888. 

VI. Group of Orthis strophomknoidks. Hall. 

(Plate 10, Fij^s. 6-8.) 

Contour and surface as in Hebebtella. In the interior of the 
pedicle-valve the muscular area is deeply excavated, and limited 
almost to the narrow space between the dental lamelliu. The 
adductor sciirs are extremely minute and linear, while the diduc- 
tors occu])y the rest of the area. In the opposite valve the mus- 
cular area is similarly confined but the quadrilobate character of 
the impression is very decided. The lateral components are 
divided by a strong median ridge, and the entire area is dee])ly 
impressed in the substance of the shell. The cardinal ))rocess is 
elongate and simple at its ))osterior extremity, the crural ])lates 
and crura strong. 

The vascular and ovarian markings ai^e conspicuous. In the 
pedicle-valve two or three large vascular trunks originate near 
the anterior edge of the muscular area, divide a few times in 
their passage over the pallial region, the branches rapidly multi- 
plying near the margin. In the opposite valve the main si !i uses 
are four in number, originating in ])airs at the ante-lateral mar- 

135 



2*)8 Repobt of the State Geologist. 

gins of the anterior adductors. The outer member of each pair 
curves quite abru})tly toward the cardinal angle, while the inner 
members curve outward and then inward, all ramifying as they 
approach the margins of the shell. The umbo-lateral s|)aGes 
inclosed l)y the curvature of these vsinuses in both valves, and the 
central space in the l)rachial valve, are covered with linear den- 
dritic ovari«an striae Shell substance impunctate. 
(Lower Devonian.) 

Platystrophia, King. 1S;>0. 
VI [. (4roup of Orthis biforata, Scldotheim (sp.). 

(Plate 10, Figs. 9-13.) 

Contour spiriferoid: hinge-line and area long and straight, 
neai'ly ecpially developed on the two valves. Both valves very 
convex, the brachial being the more so, and bearing a very strong 
median fold corresimnding to a deep sinus on the o|)posite valve. 
Surface of valves marke<l 1)V sti'ong, sharp plications, which extend 
over the fold and sinus, and th(» external surface is finely granu- . 
lose, the latter feature being rarely well retained. Delthyrium 
open in l)oth valves, being somewhat lai'ger in the pedicle-valve, 
and in old and gibbous shells of Orthh lyn,i' it has often encroached 
to a considerable extent upon the umbonal region of the valve. 
Teeth thick and very prominent ; muscular aroai ccmijmratively 
small, but usually deeply excavated in the substance of the shell, 
and not readily divisible into the component scars. The cardinal 
process of the brachial valve is a simple linear ridge, always small 
and sometimes nearly obsoU^te. Dentiil sockets comparatively 
small ; <'rural ]>lates larg(^ an<l thick, uniting at their inner bases 
and pro<luced into a ])rominent median ridge. Muscular area 
quadruplicat(\ Shell-structure very compact and finely librous, 
without punctation. 

(Lower — Upper Silurian. i 

Heterorthis, Hall. 1892. 
VIM. Group of Orthis Ci.ytif, Hall. 

(Plate 11. Figs. 1-3.) 

Contoui' lei)ta»noid. Shell transversely oval, with a straight 
hinge-line antl i-ounded cardinal extremities; its form is depressed 
plano-convex, the convexity of the pe<licle- valve being slight. 
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The canlinal area is about equally developed on eacli valve. 
Surface ornamented by fine, rounded, radiating stria* between 
each two of which are from two to six much finer radiating 
lines; all these are crenulated by excee<lingly faint growth-lines. 

The interior of the pedicle-valve has sliort teeth with prominent 
extremities, and inconsjncuous dental lamellae. Tlie muscular 
impression is large and consists of a small adductor scar situated 
centrally, and two lateral scars which are Habellate and greatly 
elongated, but not uniting in front and inclosing the adductor, as 
is usual in typical forms of Orthis. These lateral scars arv 
divided into subordinate impressions, of which the outer ]X)sterior 
members may represent the adjustors. In tlie brachial valve the 
dental sockets are obscure, the crural plates oblicjue, terminating 
abruptly at the bases of the cruni, their lower part being con- 
tinueil in a low ridge surrounding a short sul)circular muscular 
area, which is very obscurely quadrilobate. The cardinal process 
has a vertical, sharp, simple, posterior edge, but is much thickened 
where it unites with the crural plates, and is produced along the 
muscular ai'ea as a prominent median ridge. From the ante- 
lateral margins of the muscular area radiate six low, somewhat 
sinuous ridges of similar character to those frequently seen in 
members of Group XI. Both- valves are considerably thickened 
just within the margins, as in many strophomenoids. 

The shell-structure is finely fibrous and ])erforated by minute 
puDctations Avhich ai'e in general sparsely developed, but most 
distinctly arranged in radiating rows corn^sponding to the 
surface striae. 

(Lower Silurian.) 

Bilobites, Linne. ITTf). 

Synonym: Dicahsia, King. 18r)t>. 

IX. (troup of Orthis hij.oba, Linne. 
(Plate 10, Figs. 14-19.) 

Shells small, strongly bilobed. Hin«rc-line short; teeth and 
sockets obscure; cardinal process small and sim])le. Crural plates 
thin and very long, often extending as far forward as the com- 
mencement of the lobation. Muscular ai*ea indistinct, larger in 
the brachial, than in the pedicle-valve. Shell-substance fibrous 
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iind |)iinctate<l by coarse tubules apparently arranged in i*a(liating 
rows. 

(J.o\ver Silurian — Lower Devonian.) 

Dalmanella, Hall. lsv»2. 
(4rou]) of Ortujs tkstidinakia, Dalnian. 

(Plate 11, Figs. 4-17.) 

Shells ])lano-<.-<>nve\ or subequally biconvex. Peilicle-valve 
usually the deeper, often i^n'bbous, elevated at the umbo and 
arched ovei' the cardinal area. IIin<j:e-line «renerallv shorter than 
the great(»st width of the shell. In many of tlie species there is 
a more or less conspicuous, undetined median fold and sinus on 
the pedicle and brachial valves resjiectively. Surface covered 
with fine, rounde<l bifurcating stria'. 

In the pedicle-valve the teeth are ijuite prominent, thickened 
at their extremities and suppoi-ted by lamelhe ^which are pro- 
duced forwanl, circumscribing a rather short suboval or sub- 
(juadrate muscular area, which is more or less distinctly defined 
in diiferent s])ecies and in different conditions of the shell. 

in the brachial valve the cardinal proi'ess extends forwaitl to 
the bases of the crural plates, where it is broadened and continued 
thence a.s a median ridge sej)arating the muscular impressions. 
The inner surface of this process is divide<l by a faint median 
furrow which ])roduces two lobes at the i)08terior extremity, and 
each of these lobes is again divided, making the process qua<lri- 
lobate. Sometimes the inner divisions of the two main lobes have 
coalesce<l, j^roducing a strong' median lobe and thus making the 
process appear ti'ilobate. In some species, at maturity, and in 
othei-s from abnormal growth, this pnxess bec^nnes a broail plug, 
which lUls the eiitire delthyrial opening. The dental sockets are 
small, the crural plates often greatly elevated, esi)ecially in the 
])lano-convex forms, and they are not usually produced into a 
ridge about the musculai* area, but end abruptly. Muscular 
imjiressions <|uadruplicate, sometimes with nidiating ridges 
extending fnmi the lateral and anterior margin.s. 

Shell-substance finely fibrous an<l punctate. 

(Lower Silurian — irp|H?r Silurian. ) 
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Rhipidomella, (Khlert. 1S9(». 

Synonym; lihipidomy'S, (Khlert. 1887. 

XI. Group of Orthis Mii^HEUNi. Loveille. 

(Plate 12, Figs. 1-13.) 

Shell subcircular in outline, i)iconvex and sublenticular, with 
the brachial valve somewhat the ckn^per Ilinge-line short, 
cardinal area narrow, es]>ecially on the brachial valve. The 
surface beai^s a slight median depression on each valve, and is 
covered with fine, rounded, suhefjual stria^ which are hollow, 
often Oldening u|>on the surface ; these openings probably repre- 
sent the brok(»n bases of short tubular spines. 

The i)edicle- valve bears two strong diverging t^eth, ])lanted 
firmly upon the valve at the bottom of the delthyrium, und 
extending u[)ward and outward at their extremities ; from their 
bases a moi^e or less strongly defined curving ridge extends 
forward, bordering the muscular area. The muscular area 
extends from one-third to five-sixths the length of the valve and 
is deeply impressed ; the pedicle-scar fills the entire rostral cavity ; 
the adductors occupy a small central scar which is completely 
enveloped by the great diductors. A median ridge arises in 
front of the adductors, divi<ling thediductoi*s: sometimes the latter 
scars rest upon a general anterior flattening of this ridge, and 
in rare instances the ridge divides the separate com[)onents of 
the iulductor impression. The margin of the entire muscular 
area is thickened and elevated, and outside of this are deeply 
pitted ovarian markings. 

In the brachial valve the dental sockets are deep and narrow, 
the crural plates extremely pnmiinent, sometimes sup])orting 
short crura. The cardinal i)rocess is erect, strongly arched on 
its anterior face, often very thick and greatly elevated; the edge 
of its posterior face is multilobato, the posterior surfjice itself 
having a trilobed appearance. The muscular area is <juadrupli- 
cate, comparatively small and usually indistinct. A broad, h)w, 
me<lian ridge extends forward from the l)ase of the cardinal 
process. The shell-structure is coarsely fibrous and very strongly 
punctate, the perfomtions being largje and generally more 
abundant along the furrows between the stria\ 
(Upper Silurian — Upper Carboniferous.) 
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Schizophoria, King. 1850. 
XII. Grou]) of Orthis resupinata. Martin. 

(Plate 11 , Figs. 18-28.) 

Shells resupinate or with normal convexity revei'sed as in 
Groups IV, V, YI. Surface very finely striate, the stria* being 
hollow, tubulose and produced into short spines as in Rhipidomklla. 

In the pedicle- valve there is a short sub([uadrate or olK'ordate 
muscular area with thickened, elevateil margins, and deeply sunk in 
the substance of the shell ; in tlie opjiosite valve a less distinctly 
defined, (juadripartite area. In the ])rachial valve the crural 
plates are erect and divergent ; the caMinal pi-ocess, which in 
young shells, ha« much the same chanictei* as in Kuipii>om£li^ 
becomes resorbed and thus narrowed with age, making a thin 
and sharp ridge; concomitant with this change is the formation, 
in the delthyrial cavity, of one, two or even three minor ridges 
on each side of the original pn)cess, so that in old shells the i>o.s- 
t^rior face of the prcK^ess appears tu be multilobate. In this 
valve four (rarely six) deep pallial sinuses take their origin 
at the anterior margin of the muscular art^a, })assing foi'wanl as 
broad, simple, subparallel bands, to near the margin of the valve, 
where thev bifurcate and become arboi-esccnt. Shell substance 
highly punctate. 

(Upper Silurian —CoaJ M(*a«ures.) 

Orthotichia, Hall. 1M*2. 
XIII. ( Troup of ( )kthi.s ( ^IoK<iANiANA, Dcrbv. 

1 Plate 12, FiKs. 14-17.) 

Kxternal form as in Schizophokia. In the pedicle-valve the 
dental lamella* ar<^ highly developed, between them lying a 
conspicuous median septum ; muscular area not deeply impressed. 
Shell substance punctate. 

(Carboniferous; Brazil, India.) 

Enteletes, Fischer de Waldheim. 1S»»0. 
XIV. (iroup of /Enteletes hnmirck't. Fischer de Waldheim. 

(Plate 12. Fi^s. 18-21.) 

Valves strongly infiated ; brachial valve the moi*e convex. 
Sur'face coarsely ribbed and covered with fine radial strue. 
Hinge-line short ; cardinal ai*ea of pedicle-valve highly 
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developed. On the interior the pedicle-valve bears strong 

teeth, highly developed convergent dental lamella\ and an 

elevated median septum which extends to the middle of the 

valve, terminating abruptly. In the brachial valve the crura are 

recurved over tlie cardinal line and are sup])orted by strong 

septa ; cardinal i)rocess small, erect and multilobate. Muscular 

scars very faint. Shell substance punctate, tubulose at the 

surface. 

(C-arboniferous. ) 

Billingsella, Hall. lSi>i>. 

(Plat« 8, FiKS. 1,2.) 

Shell transverse: sub(|uadrate or semicircular in outline. Con 
tour concavo — , or plano-convex. Surface sharply striate or plicate. 
Pedicle-valve the more convex ; cardinal area moderately high, 
vertical or slit^htlv incurved. Delthvrium covered bv a convex 
plate, which, in rare instances, may be minutely i)erforated at 
the apex; the teeth are well <levelo|>ed, but the dental plates are 
continued alon^j; the bottom of the umlxmal cavitv, onlv near 
the apex inclosing a small subelliptical muscular area. In the 
brachial valve the cardinal area is greatly inclined, making an 
obtuse angle with that of the opposite valve. The delthyrium 
is partially covered by a (convex deltidium which never attains 
the development seen in the op])osite valve, and is often wholly 
absent. 

Type, OrthtH Pepimis Hall. 

Dtiitnhution. Cambrian — (?) ir|)|>er Silurian. 

Protorthis, Hall. 18^2. 

(Plate8, F!g8 3-7.) 

Shells small, transversely sulxjutulrate or semicircular. Hinge- 
line straight, its length being etpial to the greatest width of the 
valves. Valves unetpuilly biconvex, or sub-planoconvex, the 
pedicle-valve being the larger. The cardinal area is narrow on 
both valves, but is higher on the ivedicle- valve, and is transected 
by a broad delthyrium which is closed l)elow by a concave plate 
apparently produced by the union of the dental lamelUe, which 
are not continued to the bottom of the valve ; teeth distinctly 
developed. In the brachial valve the cardinal area also bears an 
oi)en delthyrium ; the dental sockets are obscure and the crural 
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j)lates small ; the latter appear to unite and form a low elevation 
across the base of the delthyrium. Cardinal |)rocess absent or 
riHlimentary in all the specimens examined. Muscular markings 
in both valves ♦^xtremolv obscure. 

Surface mark<»d by distinct plications, with interstitial tiner 
radii, whicii arc ciossed bv <lelicat4» concentric stria*; these are 
usuallv accompanied bv a low sinus and fold on the brachial and 
pe<liile-valves, resiu'ctivcly ; interior veiy finely pajnlloso. Shell- 
sul)stan(v filirous and a])])arently j)unctat(\ 

TviK*, Ortliis /Ji/liNf/.sf\ Ilartt. ('Cambrian.) 

a I •■ 

Clitambonites, Pander. ISI^o. 

(Pljit^ 8, Figs. 8. 9.) 

.Synonyms; /'rofi/'tes^ 6V// '//////</« /'/<?*, Pander. 18'>o. 

Shells with a subsomicircular mar«^inal outline ; c^.mvex or 
subju'ramidal in the typical gn>up. Hinge-line straight and 
forming the greatest <liamet<M' of the shell. Pedicle-valve 
elevated, cardinal area high, vertical, or sometimes incurved, and 
crossed bv a broad delthvrium, which is normallv covered bv a 
convex, perforate d(4ti(lium. On the interior of the valve the 
dental lamella* are very sti-ongly developed, converging and 
uniting in the median lini^ before reaching the bottom of the 
valve: thus forming a si>ondylium, which, with the deJtidium, 
incloses a conical subi-ostral vault. Tliis plate is supjK)rt^l by 
a median septum extending for about one-half the length of the 
valve. ^luscular im|)ressi<ms olx.cure. In the brachial valve 
the cardinal an^a is considerably develoj)ed, and the <lelthyrium 
filled by a conspicuous callosity, against the inner side of which 
the simj)le orthoid cardinal i>rocess abuts. The dental s<x;kets 
are large, the crural plates low and continuous with the edges of 
the delthvrial callositv. A thickened transvei*se area is formed in 
the umbonal region by the union of the inner portions of the 
crural i>lates with the cardinal process, and thence a broad median 
ridge is continued forward through the muscular area, which is 
sharply defined ard tjuadripartite. External surface covered 
with radiating stria\ Shell-substance impunctate. 

Ty})e, CliUotibonlU'fi a(ls(ten(Je7}f<, Pander. 

D'tMf/'lb'ition, Lower Silurian. 
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Hkmifronites. Pander, 1830. {Plate S. Figs. U. 15.^ Shells 
as in Clitamucinitkj' hut witli almrter hinge-line and snbe(|uall.v 
convex valves. Tv])e, //. tumida. Pander: I.'Wer Silurian). 

Orthistna D'Orbigny. 13-tT. (Platti 8, Figs lii-13.} Shells as 
in Ci-iTA M IK >MTi-;s Imt with the cardinal area and cliilidiiiiii of i\w 
brachial valve e.vtnivagantly developed. Tyjie, O. amma/a, 
SchlotheiiTi is|>.i Ix>\ver Silurian). 

Subgenus Polytcecbia, Hail. Isii2. 
(Plates, Fijpi. 16-20.1 

Shell small, sui)trihedrai in ftmtoiir. Hinge-line straight, 
about equaling the diameter of the shell. Pedicle-valve with a 
high. nearly vertical cardinal urea marlied with ublii[UC striations 
panillel to tlie lateral margins. Pelthyrium covered by a narrow, 
convex plate: the presence of a foramen 
n.»t determined. On the interior the 
dental lamella' aiv widely sepaiatcil, and 
descend alfmir the umlumal cavity for a 
short distance verticilly, tlienee bending 
siiarply inwanl and meeting at a low 
angle in tiie median line: thus forming, 
withthedeltidium,acons|)ieuous8ubn)stniI 
vault. This is 8»p|)ort(>d by a stout median »i*'- 
Keptum, and two smaller lateral septa, which meet it at the lines 
of angulation : tiie former of these extends for the entire length 
of the plate, while the latter is free from the accessory sejtta 
near its anterior edge. The umbonal cavity of the valve is thus 
divided into five chambers, and in tiie lateral chambers thei-e is 
still another septuni, lower than the lest ami not extending tn 
the s|)ondylium. The brachial valve is shallow and depressed- 
convex, witii a narrow cardinal area. The deltbyrinm is very 
broad with a partially developed covering, the dental sockets an.: 
widely separated, the crura! plates narrow and nearly parallel to 
to the- hinge-line. The cardinal pi-ocess issimjde, linear and quite 
prominent, and at its union with the crural plates is a snbtvi- 
angulur thickening which is supiwrted by a low median septum. 
Surface covered with line, elevated, radiating strite, without 
evidence of median fold and sinus. 

Type, I femiproniUx npicalie, Whitfield. 

(Lower Silurian."* 
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Sccnidium, Hall. 186(h 

(Plates, Figs. 21-27.) 

Synonym; MyHtrojihAyra^ Kayser, 1871. 

Shell subpyramidal, somewhat semicircular, with or without 
median sinus and elevation. Pedicle-valve elevated, subpyrar 
midal ; beak stmight or slightly arched ; muscular impressions 
undetermined. Cardinal area large, triangular, divided by a 
narrow fissure, which is sometimes closed at the summit bv a 
concave plate. Brachial valve Hat, or varying from depressed- 
convex to concave. Beak entire, or indented bv the foramen: 
cardinal line straight and usually equaling the width of the shell; 
crural plates broa^l and well developed, marked by the imprints 
of the pedicle muscles,.and pro(luce<l in the middle in a pointed 
process ; the cardinal process extends, as a median septum, 
through the length of the shell, and may be simple or divided 
at its anterior exti'emitv. Kxterior surface covered with radiat- 
ing strije. 

Type, Scenldium !nf<ifjnty Hall. 

Dhtrlhtition. Lower Silui'ian — Middle Devonian. 

Orthidium, Hall 1892. 

(Plates. Figs. 38-81.) 

Shell very small, transverse, having the external asi)eGt of 
ScENiDiuM. Ilinge-line long, making the greatest diameter of 
the shell. Pedicle-valve the more convex; cardinal area mode^ 
ately high, with a broad open delthyrium, strong teeth and 
inconspicuous dental plates; in all respects like the correspond- 
ing valve of Orthis calligraimtui. Bi'achial valve slightly convex; 
cardinal area very narrow ; dented sockets well developed, crural 
plates very short and ci'ect, coalesced with the cardinal process, 
which thus becomes a vertical, transveree, subcrescentic plate, at 
the base of which the shell is somewhat excavated; muscular scar 
(|uadrui)licate. Surface covered with radiating stria?, which 
extend over the broad, low sinus and fold in the brachial and 
l>edicle-valves respectively. In the former the sinus makes a 
prominent median ridge in the interior of the valve. Shell- 
structure not determined. 

Ty|)e, Orthidmnc gemmieula^ Billings. 

(Ix)wer Silurian. ) 

144 



Baaohiopoda. 277 

Leptella, Hall. 1892. 

(Plate 13, Figs. 10-12.) 

Shells small, normally concavo-convex. Outline semicircular 
or semielliptical. Hinge-line straight, making the greatest 
diameter of the shell. Fedicle-valve evenlv convex, cardinal 
area moderately high, delthyrium for most of its extent covered 
by a convex plate: teeth inconspicuous and unsupported by 
lamellae; muscular impressions undetermined. Brachial valve 
slightly concave ; canlinal area comparatively high ; the delthy- 
rium filled by the cardinal process, which, as viewed from 
behind, is divided by a median groove for its entire height. On 
the cardinal margin this process is double but less conspicuous 
than the crural plates, which are arched and highly elevated 
above the hinge-line. They are short, terminate abru])tl3% and 
inclose deep sockets. The visceral area is flattened or concave, 
its anterior margin forming a double curve, from which line the 
surface of the valve is abruptly deflected. This visceral area is 
divided by a broad median ridge and its surface covered with 
fine, sharp radiating lines which end at the line of deflection. 

Type, LeptelUi sordidcis Billings. 

Dutrihvtioi} . Cambrian — Lower Silurian. 

Leptaena, Dalman. ls2S. 

(Plate 18, Figs. 1-4, ft-9.) 

Synonym ; Ijepiagonia^ McCoy, 1844. 

Shells plano-convex when young, concavo-convex at maturity; 
convexity normal. Surface covered by conspicuous concentric 
corrugations or wrinkles over the flatter portions of the valves. 
Where these cease the surface is more or less abruptly and often 
rectangidarlj^ deflected, forming a conspicuous anterior slope. 
The whole exterior is covered with flne, even, radiating, thread- 
like, tubular striae which, in well-preserved s])ecimens, are crenu- 
lated by finer concentric stria>. Outline transversely subijuadrate 
or semioval. Hinge-line straight, its length making the greatest 
diameter of the shell; extremities often subauriculate. Cardi- 
nal arQa narrow, slightly wider on the ])edicle- valve, not denti- 
culate. In the pedicle- valve, the delthvrium is covered bv a 
convex deltidium, perforated at the apex by a foramen which is 
closed at maturity or encroaches upon th^ a]>ex of the valve. 
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This deltidinni is most coris|)icu()usly developed in early stages of 
growth, when it has the form of a tube or sheath, which char- 
acter becomes obliterat<Hl as maturity approaches, by the increase 
in the size of the canlinal process, and the deltidial callosity 
formed about its base. In adult sliells the f(»ramen has become 
inclosed by the substance of the shell, its external o|>ening being 
an ()bli<jue groove in front of th(.' apex of the valve, and its inner 
aperture a])pearing in front of the pedicle-scar. Not infre- 
(piently the ])assage is closed at maturity. The teeth are very 
divergent and <piit(^ conspicuous, generally supporteil by lamella* 
which are continued around the subcircular muscular area of the 
narrow umbonal cavitv. The muscular seal's consist of a narrow 
median or adductor, inclosed bv Ihibelliform diductoi*s. 

In the brachial valve the area is linear, the delthyrium is pro- 
irressivelv tilled bv the o-rowth of a callositv, which is often 
deeply grooved, along the center, an<l sometimes perforatetl in 
the line of division between the branches t>f the cardinal process. 
The cardinal process consists of two sessile, diverging apophyses 
which iiave broad, Hat, striated surfaces of attachment, and are 
extende<l bevond the hin<^e-line. The sockets are miHleratelv 
<leep: the crural plates are usually not sharply tlelined, but ar^ 
continued in a curving line along the inner surface of the valve, 
partially embracing a pair of broad, ovate muscular impressions 
which arti marked by aborescent rami licat ions: rt*curving and 
again incurving, these ridges partially surround a pair of smaller 
muscular ai'<'as, Ivini*- in front of the lli-st. At the inner base of 
each branch of the cardinal process there arises a low elevation 
or callosity, which, extending t»bli<iuely forward, and uniting in 
the center, continues as a narrow me<lian i-idge dividing the 
})osterioi* pair of mus<'ular impressions. This ridge s^mietinies 
terminates in a p<»int near th<» bast* ot the lirst pair of impres- 
sions, an<l the second pair are separate<l by a low, slender median 
septum, wliiih s<»metimes apparently takes its origin at this ])oint, 
but which is in fact a continuation from the interrupted posterior 
ridge, and exten<ls for some distance* over the pallial region. 

The muscular arc^a, when its features are most distinctly 

• 

I'etained, shows th(» sulxlivision into the followin*^ scars: (ri» A 
large posterior pair (the ]>ostei'ior a(iduct4>rs), the surfiice of 
which is covered with arborescent ridges: the anterior j)ortion of 
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each of these scars is smootlier than the rest, generally much 
thickened and often extremely elevate<l at its outer margins. 
These mav he regarded as accessory elements of tlie posterior 
adductors, (h) An anterior pair ianterior adductors), situated 
close tog(?ther at ahout the center of the valve. The position of 
these is generally well defined hut their outline is fre(|uently 
obscure, (r) An elongate, narrow median scar, which is appar- 
ently divided for its entire length by a faint ridge. In front of 
the muscular area there are often a number of short protuberances 
on each side of the median septum, and the anterior pair of scars 
is freijuently obliterated by prominent callosities. At the line 
of geniculation the interior surface is elevated into a very |)romi- 
nent, shar]>, or abru|)tly rounded crest. S])iral callosities for the 
8up{>ort of the brachia, similar to those in Davidsonia and 
Lept.+:ni8CA, have been observe<l. 

Shell-substance strongly i)unctate. 

Type, LepUeiia ruyosa^ Dalman. 

Distribution. Silurian — (Carboniferous. 

Rafinesquina, Hall. 1892. 

(Plate 18. FiKs. 513-18.) 

Shells normally cohcavo-c<mvex. Surfa(*e ornamented bv radia- 
ting stria*, of alternating size, crossed and crcnulated by iiner 
concentric striie. Cardinal margins without denticulations. 
Interior of the pedicle-valve with the muscular ar(»a not strongly 
limited ; consisting of two broad tlab(»llate didiictoi' scars inclos- 
ing an elongate, more distinctly detined adductor. The faintncss 
of the limitation of this area is in marked contrast to tlu» sharply 
defined muscular area in the corresponding valv(M)f Lkpt-kna. In 
the brachial valve the cardinal i>rocess is more closely sessile 
than in LKiM.KNA,and there is frequently a linear callosity between 
the branches. The posterior adductor scars have the arborescent 
markings of L^pinna rhinnhoUlaliH^ and these impressions are the 
only ones well defined, the anterior scars beinff narrow and rai'elv 
retained with distinctness. From the anterior margin of the 
muscular area radiates a series of irregular furrows and nodose 
ridges, which are to some extent of vascular origin. 

Type, ItaiincHquhia alternatu^ Conrad (sj).). 

Distribution. Lower — (?) Upper Silurian. 
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Stropheodonta, Hall. 185-2. 

(Plate 14, Figs. 1-6.) 

Shells normallv concavo-convex. Cardinal area common to the 
two valves, that of the brachial valve narrower or linear: smooth 
or finely striated longitudinally, sometimes showing through the 
outer laminie of the shell, strong, parallel, transverse bars, which 
project beyond the caMinal margin as short processes, and articu- 
late with a corresponding series of pits in the opposite valve. 
The earliest si>ecies have thest* denticulations develoj^ed only for 
a short disUince on each side of the (renter, while in the latter 
faunas they extend the entire length of the hinge-line. In the 
type-si>ecies the delthyrium is usually completed closed by the 
extension of the shelly lamina> of the area, and on the inside by 
the formation of a callosity between the apophyses of the cardi- 
nal j)rocess. Sometimes a low, narrow, convex deltidium is 
])resent, and in the early sj)ecies the delthyrium is frequently 
open. 

From the normal i)osition of the dental lamellse there extend 
two diverging, sometimes nearly vertical ridges of variable 
strength lx)unding the i>ost-lateral ])ortion of the muscular area, 
which is not limited by a ridge in front. The entire muscular 
area consists of two broad flabelliform diductcw scars, inclosing 
an oval adductor which is distinctlv divided into anterior and 
})asterior elements. The foramen, dental plates and teeth are 
obsolete or obsolesc^ent in the Devonian s])ecies. 

In the bnichial valve the delthvrium is also usuallv closed, the 
cardinal apophyses are strongly arched into the umbonal cavity 
of the opj)osite valve, their surfaces of attachment being some- 
times nearly j)arallel to the [)lane of the cardinal area of the 
brachial valve, and often extending beyond it. Small crural 
})lates are always ])resent, though they could not have been 
functional at maturity. Muscular arrangement similar to that of 
Raiinexipiitra altevnaia, the ix)sterior scars being more elongate 
the anterior pair usually less defined, and all the scars frei]uently 
obscured. The anterior muscular fulcra are sometimes developed 
into very prominent elongate apophyses. The median septum 
often becomes elevated into a high crest at the center of the 
valve. Over the pallial region the interior of both valves is 
strongly i)aj)illase. External surface covered with radiating, 
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sometimes fasciculate striw; rarely smooth. Sliell-subatance 
iibrouB, coarsely pun<'tate. 

Type, Stropbeodonta deminea, Oonrnd (sp,). 

Dlstrifiiifum. Lower Silurian i?i — Upper Devonian. 

tSuligeniis Pholidostrophia, Hall. 1S92. 
(Plate 14. Figs. 11-lS.) 
ii^hells small ; surface sraooth or squamous: nacreous. Interior 
of the brachial valve with three diverging ridges in front of the 
muscular area. (Type, /*. na'-ren. Hall (sp,). Devonian.) 

Subgenus Leptostrophia, Hall. 1892. 

(Plate 16, Figs. 1-4.) 

Shell plano-convex or flat; deltbyrium more or less completely 

closed. In the pedicle-valve are two pustulose diverging ridges, 

bounding the sides of the muscular ai-ea. Cardinal scai-s broad 

*nd flabellate ; not distinctly limited anteriorly. {Tyi*. L. may- 

/niH^a. Hall. Devonian.) 

(?) Subgenus Brachyprion, Shaler. ISfiS. 

(Plal* 14. FigH. 7-10.) 

Shell? with delthyrium open or partially covered ; crenulations 

of the cardinal margin confined to a very limited extent on either 



side of the fissure. 



\ 



(Type, B. f^da, Billings {s|i.;. Upper Sihii-ian.) 

Subgenus Douvillina, (Ehlort. I?i87. 
(Plat* 14. Figs. 16-19.) 
Shells having u crenulated hinge and fiat deltidium. Id the 
pedicle-valve are t\vo small teeth connected with diverging 
ridges which are strongly elevated in front and inclose a trans 
verse muscular urea. Ileneath the l>eak 
are two crests suppoi'ted by a short 
median septum; posteriorly these all 
unite to form a single ajwphysis grooved 
in the middle and uniting with the 
inner surface of tlie deltidium. The 
brachial valve has a prominent bifid 

cardinal process, and a jmir of small F,o,;,._BrMhw «i™gf /»«,.*(. 
protuberances representing the crural um Duienrn. Attw <ebi.»t, 
plates : from the base of the cardinal pi-ocess extends a median 
1891. 3C 149 




282 



Report of thb State GBOLOiiisT. 



ridge wliicli bifurcates anteriorly inclosing a cavity for the inser- 
tion of the anterior adductors. (Type, 7?. Dutertrlu Murchison 
(sp.). Devonian.) 

Cadomella, i[unier-()hahuas. Is87. 

Shell nearly Hat or gently concavo-convex ; hinge-line long, 
straight; beak of p<*dicle- valve scarcely j^roniinent : cardinal areas 
linear : deltidium narrow. ( )n the interior the pedicle-valve bears 
divergent teeth between which lies an aj)ophysis, servinir as a 
base of attachment for the accessory diductors. The principal 
diductor scai*s are flabollate, but do not extend beyond the 
umbonal region. In the brachial valve is a stout cardinal pro- 
cess, grooved ii})on its upper surface near the lateral margins. 
Socket-walls crreatlv elevated and (continued into cur\'ed crural 
apophyses which have a tendency to become free toward their 





Cadonuibi Mnorii. 
KKi. '^\ .— Interior of ix'dicle-vftlTe. Fio. iTi.— InttTii •!• of brachial ralve. ( >1 rsiEt- 

Chaijcam.) 

extremities. There is a mnlian se])tum which, at its anterior 
end, at the center of the valve, is strongly elevated and bilobed. 
The four ndductor impressions united into twf» cordate scars 
whose outer mar«>:ins are stron^iflv thickened. 
Tvi)e, (^atlntHelld Mnorli. Davidson (Lias). 

Strophonella, Hall. IMO. 

(Plato 16, Figs. 5-11.. 

Shells semicircular or semielliptical, concavo-convex, resupi- 
nate, the jiedicle valve concave and the brachial valve convex. 
Area of ])edicle-valve striate<l, solid, with or without a central 
deltidial scar, or rarely a i>artial foramen, with similar features 
on the narrow area of the brachial valve; inner margins 
of the cardinal areas of each valve crenulate, and from beneath 
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the center of the ventral area there is often a strong process i fre- 
quently bilobed) which extends beyond the cardinal line. Mus- 
cular area of the j)edicle-valvc strongly marked, and limited by 
a prominent border. Brachial valve with a narrow hin<^c-ai'ea 
transvei*selv or lon^ritudinallv striate, or both, and marke<l in tho 
center by a dcltidial scar. Cardinal i)rocess double, each divi- 
sion notched or bidentate at the extremity : muscular areas 
quadningular. 

Type, ^troplumelhi foHciaUK Hall. 

Distribution. I'pper Silurian- Tpper Devonian. 

Subgenus Amphistrophia, Hall. lSi»i>. 

(Plate 15, Figs. 12-14.) 

Shells with convex <leltidium and verv short row of cardinal 
denticulations. In the pedicle-valve the muscular area is not 
. inclosed; in the brachial valve muscidar markings extremely 
faint. 

(Type. A, Hirtata, Hall (sj).). I'i)j)ei' Silurian.) 

Strophomena, Rail nest j ue (de BlainvilJoi. iMT). 

(Plate 14, Fig8. 1-7.) 

Synonyms: ( D Sfrnpho/nrnen, KaHncstpic, 182«), ls81; Defrancc. 
1824. 

Shells transversely sui)semicir('ular or semielli|)tical ; greatest 
width alon^j; the hinw-line. Sui'facc concavo-cronvex and c<»vered 
with fine radiating stria* which are equal or aitcM'uate in size. 
The |^>edicle-valve is slightly convt^x about the umbo, but becomes 
rapidly concave toward the middle with the apex perforated. 
except in old age. The cardinal area is conspicuous and lu^arly 
vertical, and the delthvriuui close<l bv a convex plat(» or delti- 
dium. Teeth widely divei-^^eiit and sup|)oried by |)lates 
which are j)roduced into elevated ridges nearly surround- 
ing the muscular area. The latter is relatively short, subeiivular 
in outline, deeply excavated and divided medially by a more or 
less di.stinctlv deilned lon«i:itudinal rid»^e which is often continued 
over the pallial region. 

The brachial valve is concave at tht^ umbo, becomini'' stroni»:lv 
convex with "nnvth ; it has much the nai'rower cardinal area, and 
the delthyrium is rudimentary or incom])lete. J)ental sockets 
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deep, and cuntiniied .is narrow grooves or indentations acroes 
the cardinal area. The cruml plates are extended laterally wiUi 
a slight curve, but are not supported hv septa: at their inner 
margins they unite to form a caliositj'. upon which rests 
the sliort, bilobed cardinal process, which scarcely extendB 
l)eyon<l tJie hinge-line. The muscular surface of this prooeas is 
cordate in outline and is place<l at a low angle to the plane of 
tlie area. A low median ridge extends forwai-d from the hinge- 
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plate separating two large adductor scars, in front of which an ■ 
two narrow elongate impressions. \'ascular and ovarian mark- 
ings fre<]uent]y well defined. Shell-sniistance fibrous, sttonj^y 
punctate. 

Tyj«, -^trppfu/ni'ina r>/(foaa Kalines<]ue (de Blainville), 1885,= 
Leptipmi p/anumhuiiii. Hall, 1847, as i-ecognized by Kimo and 
other authors. 

Diittfihytum, Lower — (f) I'pper Silurian. 

Orthothetes, Fischer de Waldheim. IftSn. 
(Plate 14. Figs. 8-16.1 
Shells plano-convex or biconve.'i, sometimes heoomtng concaTO- 
convex with age. liracliial valve usually the deeper in the 
pallial region; pedicle-valve highe:$t about the umbo, which » 
sometimes mucli extended, and often shows a pronouaced tflO- 
dency to irregular growth . Surface covere<l with slender, 
subocpial iiidii, which are crenulated by sharp concentric striff. 
Ilinge-line long, equaling, and often greater than the width of 
the shell ; in some species fi-oquently showing a tendency to 
auriculation at the extremities. Pedicle-valve with the t^rdinsl 
area prominently develope<i : the delthyrium coverwl by a thick, 
more or less convex deltidium, which is rarely if ever perforated 
at maturity. On the intericn- the teeth are moderately large, 
sometimes thickenetl, but not supported by dental plates. The 
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muscular area is marked by flabelliform cardinal seat's, inclosing 
a small adductor impression. 

In the brachial valve the cardinal area is nfirrow, the deltidial 
covering small and emarginate at the center. The cardinal pro 
cess is united to the crural plates, the whole forming a vertical 
subcrescentic process, most elevated centrally and notched or 
divided at its crest, making it bilobe<l or bidentite, ius seen from 
its inner surface ; on its outer or posterior face each apophysis is 
deeply grooved, giving the entire cardinal ])rocess, from this 
point of view, a distinctly (piadrilobate appearance. The crural 
plates end more or less abruptly in elevated points, which 
undoubtedly mark the place of attachment of the crura. The 
bases of these plates are not productMl around the muscular area. 
Muscular im{)i*ession flabelhform, very much as in the other 
valve; divided mediallv bv a low faint ru\o;e. 8hell-sul)stance 
strongly punctate. 

Type, Ortlioth^Uni rrejilstrla, Phillips (sp.). 

Distr'ih niton. Tpper Silurian — Carboniferous. 

Hipparionyx, Vanuxem. i.s42. 

(Plate 14, Figs. 17-20.) 

Shell large, subhemispherical. In youth, the pedicle-valve is 
very slightly convex, but at maturity it is dejiressed, or concave, 
over the pallial region. The brachial valve is always very convex. 
Marginal outline of the valve subcircular. ( )n the pedicle- valve 
the hinge-line is straight but short, the cardinal area low, and 
the beak retrorse. The delthvrium is broad, and covered bv an 
imperforate convex deltidium. The teeth are moilerately large 
and are supported by lamelhe which extend to the bottom of the 
umbonal cavity, and are produced into strong ridges entirely 
surroundinfi: the muscular area. This area is vei'V lartife and is 
composed of broad, ilabellate diductors inclosing an elongate or 
cordate adductor impression. There is a low median septum in 
the umbonal cavity, separating the arms of the cardinal process 
of the op]>osite \'alve, but it is quite short, disappearing at the 
adductor scar, though sometimes reappearing in front of it. 

In the brachial valve there is no cardinal area. The cardinal 
process has essentially the siime structure as in Orthothetks and 
Dervya, but is very high, its two branches completely tmvei^sing 
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the uml>onal cavity of the opposite valve; it is supported by a 
short, median septum, and laterally by strong crural plates which 
extend for a short distance aloncr the mar*i:ins of the muscular 
impressions; these are usually quite faint and undefined, occupy- 
ing a much smaller area than in the pedicle-valve, and leaving 
arborescent markings as in some species of SruopuEonoNTA. On 
the interior of both valves the mar^iin is sharply pectinattxl, or 
crenulated, the crenulations on the brachial valve extemling to 
the base of the cardinal process, and in the pedicle-valve extend- 
ing for a considerable distance on the caitlinal area. Surface of 
both valves covered with line sharp I'juliating striae Shell sub- 
stance punctate. 

Ty pe, inpparlonyx j}/'0j'f7fi '/.v, \ an u xem . 

J)Utr!hution. Lower Devonian < ( )riskanv sandstcme; but a 

■ 

single species is known ). 

Kayserella, Hall. lsi>2. 

Shell subsemicircular ; hinge-line nearly equaling in length the 
iireatest width of the shell; convt»xitv iKnMual. Pedicle-valve 
morectmvex than the biachial ; aren moderatelv hi<jh ; delthvriam 
covered by a convex plate. Brachial valve slightly convex ; area 
narrow ; chilidium well develoi)ed. In the interior, a large trianga- 
lar median septum ext<3nds almost to the bottom of the opposite 






FiOH. '^75, i276. 'JTtT.— Kayserella lepida. After Kavsbk. 

valve. Surface with a slight nu?(lian ridge and furrow on ])edicle 
and brachial valves respectively ; covered with sharp plications, 
increasing!: bv intercalation near the maririn. Shell substance 
punctata. 

Ty])e, Kayserdfd Upida^ Schnur (sp.). 

D'iHtrth*it»on, Mi<l<lle Devonian (Eifel ; but a single s]>ecies is 

known). 

Derbya, Waagen. 18s4. 

(Plate 17, Figs. 1-9.) 

General character of the shell as in Orthothktes. The external 
form is more variable, being usually plano-convex, sometimes 
concavo-convex, the pedicle-valve often the more elevated and snb- 
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pyramidal, becoming irregular in its growth toward the aj)ex. 
The interior of the ]>edicle-valve l)ears a liigh median se))tum, 
extending longitudinally tlirough the center of the muscular area, 
whicii is from one-third to two-thirds the length of the valve: 
near tlie apex of the umi)onal cavitv it unites witli the dental 
plates forming a small triangular chamber boneatli the deltidumi. 
In old shells this cavitv is often tilled bv test^iceous secretion. 
The dental plates do not extend to the bottimi of the rostral 
cavity except near the apex. 

Brachial valve l)roa<l and regularly convex, or sometimes with 
an undefined median (le]n*ession, and showing a tendency toauricu- 
lation at the cardinal extremities. Cardinal area linear: the crurnl 
plates are abi'uptly elevated, and unite to form a strong, (»rect cardi- 
nal pHK-ess, which is distinctly l)ilol)e<l at tlu» summit; each lobe 
being slightly notched at the summit and distinctly grooved ahmg 
the posterior face, those grooves uniting in a wider <jne at the post(»- 
rior base of the ])rocess. Midway in their length th<*s(? crural phitcs 
are marked bv a transverse rid^re which UM*min;ites on their anterior 
face in points for the att^ichment of thecrui'a; on the inside of 
the dental sockets there is a distinct, sometini<s strongly defined 
ridge, extending along the lateral margin of the broad tlabelli- 
form muscular area, and grndually becoming obsolete. There is 
also a slight median ridge which becom(»s obsolete below the 
middle of tin* muscular area. Surface marked by strong, sharply 
elevated radii, which alternate with finer ones, all being crenu- 
lated, and the interme<liate space cancellated by fine concentric 
stria*. 

Type, D*'rhya regvhiris^ Waagen. 

I)ii<trihiitton, ( 'arbonif(M*ous. 

' Meekelia, White and St. John. l.s«;s. 

(Plat<' 17, Figs. 10-13.) 

Shell robust, biconvex, oft^n subpyramidal. Hinge-line straight 
and shorter than the greatest width of the shell. On the |)edicle- 
valve the cardinal area is often greatly elevated and distorted ; 
the del thy rium is covered: the convex ])ortion of the deltidium 
being much narrower than the space between the dental ridges. 
In the interior the teeth are prominent and supjwrted by septi- 
form dental lamelhe which reach the bottom of the umbonal 
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cavity and extend forward for one-thiiil or one-half the length of 
the shell. The brachial valve has a full, gibbous umbo, and a 
rudimentary or linear cardinal area. On the interior are two 
divergent lanielhe or ci'ural plates, which are extended forward 
for more than one-third the length of the v^lve, supporting a 
high, erect cai^dinal ])rocess, which sometimes reaches abuost to 
the apex of the umbonal cavity in the op|K)site valve. This pro- 
cess is a somewhat curved, thin, cresceutic plate, bearing on its 
summit two slender median apophyses, below which are two 
stouter lateral projections having the form of extended, rounded 
lobes, w^hich form the bases of the crura. Surface of the valves 
marked with coarse costa% which, with the intei'spaces, are covereil 
by fine radiating, often plumose, striie. Shell-substance tibwus. 
punctate. 

Type, Meeh'Ua ntnatOi'OHtata, Cox (sp.i. 

DiHtrihxd'ton, Upper Carboniferous. 

Streptorhynchus, King. 1^50. 

(Plato 17, Figs. 14-18.) 

Shells somewhat trihedral and subpyramidal, with base convex: 
hinge-line shorter than the greatest width of the valves. Pedicle 
valve having the be^ik acute and often incurveil and distorted. 
Cardinal area hii»:h, scmiewhat incurved: delthvrium covered bva 
broad imperforate, depressed-con\ex <lellid?um. The interior of 
the valve with low dental ridges terminating in teeth of mo<lerate 
size; these ridges are not se))tiform and do not continue to the 
bottom of the umbonal cavity : there is no nie<Iian septum : mus- 
cular scai*s strong and flabelliform. 

In the brachial valve the cardinal area is linear, the crural 
plates are vertical and abruptly elevated on their anterior edges, 
forming points of attachment for the crura ; these unite to foim 
a subcrescentic plate, from the centei* of which arises a broad, 
erect, cardinal process, which is dee]>ly divided into two lobes, 
each of which is faintly gi'ooved at its summit and on the i)oste- 
rior face ; muscular area small, divided medially by a low ridge.. 
Exterior surface covered by tine radiating stria*. 

Type, Sirei>torhy7ichu4i pelar(fonatuf<^ Schlotheim (sp.). 

DhtrlhutUm. Carboniferous ( ^i — l*ermian. 
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Triplecia, Hall. 1858. 

(Plate 18, Figs. 1-15.) 
Synonym ; DicmntscuA, Meek. 1872. 

Shell trilobate, transverse, une(]ually biconvex. Hinge-line 
straight and quite short. Pedicle-valve shallow, convex about 
the beak, but dej^ressed anteriorly by a broad and deej) median 
sinus ; cardinal area low, erect and well defined ; delthyrium 
covered by a narrow, convex plate, with a circular foramen at 
the apex. In the interior the teeth are well developed and sup- 
ported by short dental lamellie longitudinally dividing tho 
umbonal cavity near its apex. Muscular area small, comprising 
two lateral scars, separated by a longer central adductor impres- 
sion. The brachial- valve is very convex, and bears a strong median 
fold. The cardinal area is very narrow and the beak closely 
incurved. In the interior is a long, erect and bifurcate cardinal 
process, the distal extremity of each branch bearing a single 
deep groove. This process is supported on a subrostral callosity,, 
which also bears two short spiniform crural points at its base^ 
Shell-substance fibrous, impunctate ( ? ). Surface with obscure 
concentric growth-lines, and fine radiating stria? on the inner 
lamina? ; in rare instances there are radiating lines on the exterior* 

Type, Tripledu extanH^ Emmons, (sp.) 

Distribution. Lower — upper Silurian. 

Mimulus, Barrande. 1879. 

(Plate 18, Figs. 16-19.) 

Contour trilobate as in Triplecia median fold on the 
pedicle-valve in the typical species. Shells sometimes bilaterally 
unsymmetrical. Cardinal area of the pedicle-valve smooth, with 
but little if any external evidence of deltidium. Teeth small, 
not supported by dental lamellae. Brachial valve with an erect, 
deeply bifurcated cardinal process. 

Type, Mimvlus jferversus^ Barrande. 

Distribution. Uftper Silurian. 

Streptis, Davidson. 1881. 

(Plate 18, Figs. 20-23.) 

Shells biconvex, bilaterally unsymmetrical ; diWded medially 

by a sinus. Pedicle-valve with a well-defined cardinal area and 

foramen. Teeth small, supported by short dental plates. 

Brachial valve with an erect, probably bifurcated cardinal 
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process. External surface covered with lamellar expansions at 
the concentric growth-lines. 

Type, Strejjtis Gutyl^ Davidson. 

Distribution. Upper Silurian (England and Bohemia). 

■ 

Plectambonites, Pander. 1830. 

(Plate 19, Figs. 1-7.) 

Shells usuallv small, normallv concavo-convex. Surface 
•covered with very fine stria?, often alternating in size. Hinge- 
line making the greatest width of the shell, the extremities often 
subauriculate. Cardinal area narrow in both valves, sometimes 
obscurely crenulated on the margins. Pedicle-valve with a 
moderatelv broad delthvrium which is ]>artiallv closed bv a con- 

*, C i » ftp' 

vex plate, but mostly occupied by the cardinal process of the 
opposite valve. Apical foramen sometimes retained. Teeth 
prominent and suj)ported by thickened plates, which are con- 
tinued in broad outward curves for more than half the length of 
the valve, returning and uniting in the unbonal ca\ity, thus 
limiting two linguiform muscular scars, inclosing a more or less 
clearly defined adductor imi)ression. 

In the brachial valve, the dental sockets are deep, and often 
appear to transect the cardinal area. The cardinal process is 
simple and erect, but by its coalescence with the short prominent 
crural plates, the posterior face appears trilobate. The crural 
plates end abrutly as in Orthothetes; becoming thickened at 
about the middle of their length, giving origin to two low 
ridges or septa, which at first approach each other, and thence 
•continue forwaixl with a slight divergence, thus forming the 
inner boundaries of two elongate muscular scars, which are less 
sharj^ly defined on their outer margins. The muscular area is 
rendered quadripartite by two short transverse or oblique pos- 
terior furrows. Vascular im]>ressions radial, sometimes digitate 
Shell-substance fibrous, sparsely ])unctate. 

Typo, IHectarnho?iftesj)la?ifssima, Pander.^ 

Distribution. Lower — Upper Silurian. 

Christiania, Hall. 1892. 

(Plato 19, Figs. 8-13.) 

Shells usually longitudinally elongated, sometimes semiellip* 
tical in outline; normally concavo-convex. Surface smoother 
covered with line radiating lines which are crossed by stronger, 
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rather regular concentric plications. In the pedicle-valve the 
cardinal area is moderately high and the delthyrium in its normal 
condition probably closed by a convex plate. The teeth are verj'^ 
divergent and from their bases extend the elevated margins of 
two linguiform muscular scars, traveling the shell for almost its 
entire length. These scars, which may be regarded as the diduc- 
tors, inclose two, much shorter, but still elongate adductors. In 
the brachial valve the cardinal process is bipartite on its anterior 
face, each of the lobes being grooved behind ; the crural plates 
are very long and divergent, terminating in elevated extremities 
or crura. The lower moiety of these plates is produced on each 
side of a strongly elevated muscular ridge, curving slightly 
inward on the sides, then outward on approaching the anterior 
margin of the valve, each branch recurving and passing backward, 
parallel to the median axis, as far as the base of the cardinal pro- 
cess. The symmetrical spaces thus limited are each divided trans- 
versely at about one-third their length from the hinge-line, by a 
somewhat lower vertical ridge. The four areas thus inclosed rep- 
resent the posterior and anterior scars of the adductor muscles. 
Between the inner muscular walls, in the median line, is a low, 
rounded longitudinal ridge. 

Type, Christicma auhquadrataj Hall. 

Distribution. Lower Silurian (?) — Devonian. 

Leptaenisca, Beecher. ISOO. 

(Plate 19, Figs. 14-21.) 

Shell concavo-convex, attached to foreign objects by calcareous 
cementation of the pedicle- valve. Brachial valve concave ; inte- 
rior with a broad, more or less defined, spiral impression on each 
side of the median line, making a single volution. Adductor 
impressions small. Cardinal area narrow, bearing in the center 
two prominent bilobed, cardinal processes, separated to admit the 
vertical septum in the opposite beak. Pedicle- valve convex, area 
elongate triangular, lissure covered with a pedicle-sheath. Car- 
dinal muscular scar supported on, or limited by a vertical septum, 
on each side of which, in the anterior half, is a small adductor 
scar. Shell structure punctate. 

Type, LepU^nisca r.oncava^ Hall (sp.). 

Distribution. Lower Devonian. 
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Davidsonia, Bouchard. 1849. 

(Plate 19, Figs. 22-24.) 

Shell thick, plano-convex, transversely oval. Surface smooth 
or with concentric growth-lines, fixed to foreign bodies by the 
umbonal portion and the greater part of the surface of the 
]iedicle-valve. Hinge-line straight and quite narrow. On the 
pedicle- valve the delthyriuni is covered by a convex imperforiite 
plate ; the teeth are large, the dental lamella? obscure. The 
muscular area is comparatively small, lying in the umbonal 
region, and is subdivided into two cardinal scars inclosing an 
elongate adductor. In the pallial region there is a low median 
septum w^hich se))arates t^vo conical callosities of the shell, 
having their apices directed toward the opposite valve. These 
protuberances are grooved by a spiral furrow which makes five 
or six volutions, and are frecjuently crossed by vascular sinuses. 

In the brachial valve the chilidium is convex, embracing 
the base of the posterior face of the cardinal apophysis. The 
cardinal process has very much the same structure as in Pleotam- 
noNiTEs ; consisting of a central, short, erect process, to which the 
cniral plates are attached, giving it a trilobate appearance. 
These plates terminate abruptly at their distal extremities. The 
muscular area is quadruplicate and of about the same size as in 
the opposite valve. Two conical depressions in the pallial region 
correspond to the protuberances of the opposite valve. Shell- 
substance punctate ( ?). 

Type, Davidsonia Vemeuili^ Bouchard. 

Distribution. Middle Devonian (Europe). 

Chonetes, Fischer de Waldheim. 1837. 

(Plate 20, Figs. 1-14.) 

Shells semicircular or transverse, usually normally concavO' 
convex, sometimes plano-convex. Hinge-line straight, making 
the greatest diameter of the shell. Pedicle-valve with a narrow 
concave or flat cardinal area ; the delthyrium more or less com- 
pletely covered by a convex imj)erforate deltidium. The upper 
margin of the area bears a single row of hollow vertical or 
divergent spines, which increase in length toward the oaidinal 
angles; these spines are the prolongations of tubes which 
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penetrate obliquely the substance of the shell along the caidinal 
line, converging toward the apex of the valve till they reach the 
surface, where they turn at an abrupt angle upward and outward 
and are thence continued as hollow spines. Cardinal teeth 
strong. A low median ridge, slightly thickened at its posterior 
-extremity, where it is sometimes coalesced with the deltidiuni, 
extends forward, dividing the muscular area. The muscular 
scars are usually faint, and consist of flabelliform diductors 
which partially inclose elongate median adductors. 

In the brachial valve the cardinal area is very narrow, and 
without s]nnes. The deltidium is partially developed, resting 
against the cardinal apophysis. This process is very similar in 
character to that in Plectamtjonites, consisting of a median 
portion, coalescing at its base with the elongate crural plates. 
On its posterior face it is divided by a narrow median furrow 
and two broader lateral grooves, giving it a (juadrilobate appear- 
ance. The crural plates are slightly divergent from the hinge- 
line, bounding narrow, elongate sockets. A median ridge 
separates the ([uadruplicate muscular ini])rossion and from 
between the anterior and posterior member's of this hupression 
originate two linear brachial ridges, which extend outward, 
recurving toward the median line at about the middle of the 
valve, making a reniform curve. Interior surface of both valves 
strongly papillose in the pallial region. 

External surface usually covered with radiating striae, rarely 
smooth or concentrically rugose. Shell-substance fibrous- 
punctate. 

Type, Chonetea striatella, Dalman (sp.). 

Distribution. Upper Silurian — Carboniferous. 

Subgenus Anoplia, Hall. 1892. 

(Plate 20. Figs. 15-19.) 

Shells small with smooth or squamous exterior. No external 
evidence of cardinal spines, though the spine-tubes exist in one 
or more pairs in the substance of the pedicle-valve. On the inte- 
rior a median septum in the pedicle-valve. Cardinal process and 
muscular impressions of the brachial valve as in Chonetes. 

(Type, A. nucleata^ Hall (sp.). Oriskany sandstone -- Lower 
Devonian.) 
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{{) Sub*^enus Chonp:tina, Krotow. 18S8. 

These shells differ from Ciioxltej* in their very convex pedicle- 
valve liavinj^ a prot'ouml sinus; the brachial valve, very concave, 
follows the curvature of thc^ lar-j;;(.'r : in the interior of the brachial 
valve are tubercles arranged in radiating sei'ies which unite to 
fomi high, compact lamelhv, extending from the beak to the 
anterior margin ; two of these, more prominent than the rest, 
limit the surface occupied by the sinus of the larger valve. 

(Type, C, Artie?ms^ Krotow. Permian.) 

Subgenus Chonostrophia, Hall. 1S92. 

(Plate 20, Figs. 20-24.) 

Shell reversed concavo-convex, the pedicle-valve being slightly 
convex about the umbo, but becoming broadly concave over the 
pallia! region. Outline and contour stroi>homenoid ; valv^ 
extremely tenuous and compressed ; surface covered with fine 
alternating or fasciculate stri»e. In the pedicle- valve the upper 
margm of the cardinal area bears a row of hollow spines 
of the same structure and arrangement as in Chonetks. The 
delthyrium is narrow and appears to be more or less completely 
closed. The teeth are ([uite strong and rest upon the bottom of 
the valve ; between them arises a low median septum which may 
be traced from Jone-third to one-half the length of the valve, 
dividing a subcordate muscular area, the outer margins of which 
are distinctly elevated. 

In the brachial valve the crural plates are united to form a 
bilobed cardinal process. The outer face of this process has not 
been observed ; on the inner surface it is not continued into a 
median septum but ends abru))tly. jVIuscular area very faintly 
defined in the ty|)e-sj)ecies. Internal surface over the pallial 
region finely papillose. Shell-substance fibrous, punctate. 

(Type, O. revtrm^ Whitfield (sp.). Lower Devonian.) 

Subgenus Chonetella, Waagen. 18S4. 

Shell small, normally concavo-convex. Surface rounded, with 
radial stria* ; cardinal area narrow ; deltidium, cardinal spines and 
teeth as in Chonktes. In the pedicle-valve the adductor impres- 
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Bbaoiiioi>oua. ses- 

sions are elongate, and are partially inclosed Viy the larger diduc- 
tors. The brachial valve has a small 
triiobed car«;Unal process, which is con- 
tinued into a low me<lial stjptiini. The 
inusculiir area is quatlri|>artite and very 
distinct. The brachial ridgi's are sharply 
defined and apixar to originate near the 
outer extremities of tiie nosterior addiic- Fia. 278.-'*.oiwWfa muuia. 

, . , 1.1 , After WiiOBH 

tors, making a broad outward, and a more 

abrupt inward curve, oompleting one volution. Surface in. the 

pallial i-egion strongly pajiillosc. 

(Type, C/u'iii'tella »a»uia, \V'aagen. I.'pi)cr Carboniferous.) 

Chonopectus, Hall. 1^92. 
(Plate 30. Figs. 25-27.) 

Shells normally concavo-convex ; eanlinal margin of i)6dicle- 
valve w-itli a. row of s)iines. Beak of pedicle-valve conipi-eased or 
flattened from attachment in early growth. Int<?rnal markings 
obscure. External surface reticulated by a double, obli*jue series 
of concentric lines covering exceedingly tine radiated striie. 

Type, Chi/mipei-tvs Fischeri^ Xorwood and Pratteu isp,). 

Distribution. Lower Carboniferous. But a single species is 
known. 

Strophalosia, King. 1S44. 
(Plate 31, FigB. l-II,) 

Shells protluctoid in general form; a cicatrix, usually apparent 
on the umbo of the pedicle- valve, indicates that they were 
attached to foreign bodies by the substance of the shell. Both 
valves have a well-delined area and covered delthyrium, these 
features being much the moi-e conspicuous in the ]>edicle-valve. 
In this valve the teeth are pi-ominent, but not supported hj' 
himella'; tlie inuscuhir arrangement is the same as in I'ru ductus, 
though the diductor impressions are relativclj' larger and more 
elongate, extending beyond the limits of the central adductors. 
In the brachial valve the cai-dinjil process is erect, hi lid on its 
anterior, and quadriJid on its posterior face. It is supported on 
each side by .short arched crural jilates, and is continued into a 
median septum whicli extends for half the length of the valve. 
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Muscular impi'es.sions small, iiuadniple, not dundritic, tlie interior 
pair being slinrply raised. Tlie bmcliial ridges originate from 
between the a<iductor scars, curving gently outwani, recurving, 
at first gradually and then abruptly, to their anterior limit; 
thence turning suddenly backward, and again horizontally 
inward, meeting the median septum near its anterior extremity. 
Surface of the pedicle-valve covered with spines, which near 
the beak are often curved backward, embracing some external 
object. In some species all the spines of the valve have 
evidently been at least of accessory importance in effecting 




Flo t~V Da ffUa UtingoUmiilt (Davimo'<) 

attachment of the shell The surfice of the brachial valve joav 
be either spinous la,mellose or smooth 

Type Strophaloaia Grldfussi Mllnster 

Distribution. Middle Devonian- Permian, 



Daviesiella, Waagen. ISS4, 
Shells large, with cardinal area and teeth well developed. 
External surface covered with fine radiating strife and devoid of 
spines. 

Type, DaviesUV-a I.langoUenniv. Davidson (sp). 
Distribution. Coal measures. 
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AulostegeSy von Helmersen. 1847. 

« 

(Plate 21, Figs. 12-14.) 

Shell productiform in general aspect, somewhat depressed, not 
attached. On the pedicle-valve the cardinal area is prominently 
developed, frequently somewhat distorted ; the delthyrium is 
closed by a convex deltidium which is covered with little tuber- 
cles or spinules. Cardinal teeth rudimentary or absent. In the 
brachial valve the cardinal area is linear, the cardinal process 
large, quadrifid ; its base being surrounded by a strong deltidial 
callosity. Brachial ridges extending nearly to the anterior 
margin and abruptly incurving. Otherwise the interior impres- 
sions are as in Prodctotus. Surface of both valves thickly set 
with spines. 

Type, Avloategea Wan-getiheimiy De Yerneuil. 

Distribution, Permian. 

Productus, Sowerby. 1812. 

(Plate 22, Figs. 1-12.) 

Shell free, concavo-convex, the valves usually produced 
anteriorly ; outline semicircular, sometimes transversely elongate. 
Pedicle-valve convex, sometimes geniculated, occasionally with 
a median sinus. Cardinal extremities frequently auriculate. 
Umbo inflated, with apex incurved. Hinge-line straight, cardinal 
area and teeth absent or rudimentary. External surface usually 
with more or less prominent radiating ribs which are crossed, 
especially in the umbonal region, by concentric lines of wrinkles ; 
rarely smooth or finely striated, often studded with spines vary- 
ing in size and abundance. These spines are frequently scattered 
irregularly over the surface, generally strongest and disposed 
with greatest regularity upon the cardinal extremities, and some- 
times occurring only in this region. They are hollow and appear to 
have communicated with the interior cavity of the shell. On the 
interior of the valve is a narrow median ridge, separating the two 
dendritic impressions of the adductor muscles; outside and in 
front of these are two broadly flabellate, longitudinally striated 
scars of the diductor muscles. In the pallial region are some- 
times found traces of spiral caWties, which were occupied by the 
fleshy arms. 

1891. 38 105 



298 Report of the State Geologist. 

The brachial valve is operculiform, more or less concave or 
almost flat over the visceral area. Cardinal area, sockets and 
crural plates absent or rudimentary; cardinal process strong, 
curved or erect, extendin*^ far above the hinge-line; its inner face 
is divided into two lobes by a longitudinal furrow, and each of 
these parts is deeply divide<l at its extremity, giving the process 
in this aspect a (]uadrilobed appearance. As vieweil from the 
posterior or outer face it is strongly trilobed, the inner members 
of the lateral lobes coalescing to form a very prominent apophysis. 
The process is continued over the interior of the shell as a longi- 
tudinal septum, dividing the impressions of the adductor muscles. 
The latter are strongly dendritic and rarely divisible into 
anterior and posterior elements. The brachial ridges take iheir 
origin from near the ])ost-lateral margins and nearly inclose a 
sub-circular, smooth or granulose area. The internal surface of 
this valve is strongly ])ustulose, and in the pallial region fre- 
quently spinous. Shell substance fibrous, strongly punctate. 

Type, Produi^tua sernireticulatns^ ^fartin (sp.). 

Distribution. Devonian (?) — Permian. 

Subg3nus Productella, Hall. 1867. 

(Plate 21» Figs. 15-24.) 

Shells small, productoid. Surface spinous. Pedicle- valve with 
narrow cardinal areii, deltidium and small teeth. Brachial valve 
with sockets and crural plates. 

(Type, P. mlacuhutus^ Murcliison (sp.). Devonian.) 

Subgenus Marginifera, AVaagen. 1884. 

(Plate 22, FigB. 13-15.) 

Externally like Productus. On the interior of the pedicle-valve 
are prominent shelf-like ridges on either side of the beak, extend- 
ing inward and crenulated on their margins. There are similar 
but vertical ridges on the interior of the brachial valve. 

(Type, Marf/inifera tyjnca^ Waagen. Devonian (?) to Permian.) 

Subgenus Proboscidella, (Ehlert. 1887. 

Valves very unequal ; the brachifil valve small, concave, ojier- 
culiform ; the pedicle-valve larger, convex, furnis.ied with two 
lateral expansions which bend downward to meet the margins of 
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the brachial valve, and an anterior expansion which is produced 
forfvard into a long cylindrical tube, sometimes attaining twice 
the length of the shell , the suture appears on the dorsal side in 
the median line Sometimes instead of a single tube there is a 
double em-ollment resulting in two distinct tubes. T!ie surface 




PuH Wi-281 - Kargin^era lupiea, Wasfcen. After WtAiin. 

is ornamented by concentric plications, travei-sed by fine radiat- 
ing ribs, which are Hexuous and close together, the last plication, 
and the groove accompanying it, is sharper than the others and 




nam. tSS-ffil.— Produchu IPnUoKidtOa) proboicid- 




l«y«nieull. Attor 



marks the separation of the pedicle-valve, properly speaking, 

from its lateral and anterior expansions upon wliich the coneen- 
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trio markings are rare, faintly developed or wholly wanting, 
while the radiating striie are regularly continued. 
(Type, P. probo8oideus,De Verneuil. Carboniferous.) 

Subgenus Etheridgina, (Elilert. 1887. 
Shells of very small size, nearly as broad as long, attached 
to foreign bodies by the spines of the pedicle-valve ; cardinal 
line straight, nearly or quite equaling the greatest width of 
the shell; pallial outline semicircular; pedicle-valve with a 
small beak ; surface ornamented by concentric flexuous plica- 




Fitw. 385, SM.- Prodnclni- (KH'tridyina) compltcleni, EMwridge. After EtHxBiDaK. 

tions, bearing a few scattered s]>ines ; cardinal process 
quadrilid. 
(Type, R complectenv, Etheridge (sp.). Carboniferous.) 

[Note. — The continuation of this present paper upon the Brachiopod« ii 
already far advanced, and it is expected that it willbe published in the Annual 
Eteport of the State Oeologist for 1898. The second part will include the spii^ 
bearing Genera, the Rhrnchonelidte.^Pentameridce and the Ferebratuloide.] 
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PLATE 1. 

Legend, p. Pedicle-groove. cr. Crescent. 

ps. Pedicle sbeath. i. Transmedian scars, 

g. Umbonal scars. d. Cardinal area. 
1. Lateral scars. s. Median septum, 

k. Middle laterals. s'. Lateral septa, 

j. Anterior laterals. sv. Vascular trunks. 

1. Outside laterals. v. Vasciilar branches. 

X. Concrete laterals. cc. Cardinal callosities, 

h. Central scars. pi. Platform, 
b. Parietal scar. 
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LEN^QULA, Bruguisbe. 

LiNGULA ANATiNA, Lamarck. 

Fig. 1 . The inter ior of the pedicle-valve ; showing the character of the muscular 
scars and septa as they appear when the muscular bands and the 
mantle are wholly removed. Natural size. 

Fig. 2. Brachial valve of the same. Natural size. 

Recent. Philippine Islands, 

LiNGL^LA Eldsbi, TVhitfield. 

Figs. 8, 4. Copies of the lithographic figures given by Mr. Whitfield ((}eoh 

Surv. Wisconsin, vol. iv, pi. 27, figs. 4, 5), of the interiors of the 

pedicle and brachial valves, respectively. Drawn from a cast which 

preserves the internal characters with remarkable completeness, x 2 • 

Trenton limestone. Near Rochester, Minnesota, 

LiKGULA Philomela, Billings. 

Fig. 5. A pedicle-valve (?), imperfect in the umbonal region; illustrating one 
extreme of outline attained by shells of this genus. 

Trenton limestone. Florenceville, Howard county , lotua, 

LiNGULA lowENSis, Owen. 

Fig. 6. The interior of a brachial valve; showing the coDspicuously developed 
median septum, the well-defined central scars (h), and the progres- 
sive laterals (z) . 

Galena limestone. Foiintainy Minnesota, 

LiNGULA CoviNGTONENsis, Hall and Whitfield. 

Fig. 7. The exterior of a pedicle- valve; showing the suborbicular outline. 

Hudson River group. Near Cincinnati, Ohio. 
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LlNGULA T^NIOLA, Hall. 

Fig. 8. The pedicle- valve; showing the peculiar surface ornamentation, cwomed 
near the beak by concentric growth lines, x 1.5. 
Clinton group. Clinton, N, Y, 

LiNQULA LAMELLATA, Hall. 

Fig. 9. The exterior of the pedicle-valve, 

Niagara group. Lockport, N. F. 

GLOSSINA, Phillips. 

Page 880. 

Glossina acuminata, Conrad. 

Fig. 10. A pedicle-valve from which most of the substance of the shell hi* ■■ 

been exfoliated, presenting a cast of the internal surface, whieh X 

retains the impressions of the fine radiating, and coarser, more dk- ff 

tinct, concentric lines. Tlie thickness of the shell-substanoe and ttM fP 

undulating character of its laminae is shown on the maiigiDil .' 
portion of the figure, but no traces of muscular impressionft an 
discernible, x 3. 

Fig. 11. A brachial valve of the same species, from which the shell is partially 
exfoliated, x 2. 

Calciferous sandstone. Saratoga, N. Y, 

DIGNOMIA, Hall. 

Page 289. 
DiGNOMIA ALVEATAy Hall. 

Fig. 13. A cast of a brachial valve, showing the long, sharp median Beptum 
and the fainter diverging lateral septa. Natural size. 
Hamilton shales. Fidtonham, N. Y. 

9 ■ ■ ■ p 

Fig. 18. A portion of the interior of a large pedicle-valve (?), with a 

and broader median septum and distinct lateral septa. Natunl 
Hamilton shales. Canandaigua Lake, N, F. 




BARROISELLA. 

Page 880. 

Babroisella subspatulata, Meek and Worthen. 

Fig. 14. The interior of a pedicle-valve, showing the cardinal area, muaonUr 
and other markings, x 8. 

Fig. 16. The interior of a brachial valve, with characteristic features. X 8L 

Black slate (Genesee slate). White River, near Roekfordt 
Indiana. 
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LINGULEPIS, Hall. 

FftgeSSl. 
LiNGULBPIg PINNIFOBMIS, Owen. 

Fig. 16. An internal cast of a pedicle-valve; showing the faint median septum 
and the elongate muscular scar, with its lateral and central divisions. 
X 2. 

Fig. 17. An internal cast of the brachial valve in which* the muscular impres- 
sion is flabeUate, the central and lateral scars being quite distinct, 
the latter somewhat bilobed. x 2. 

Potsdam Sandstone. Falls of tlve St. Croior, Minnesota, 

LINGULOPS, Hall. 

Page 288. 
LiNGULOPS WUITFIKLDI, Hall. 

Fig. 18. The exterior of a pedicle-valve, x 6. 

Fig. 19. The interior of a pedicle- valve; the original specimen. The figure has 
been drawn from a gutta-percha impression of an internal cast, and 
shows the compound cardinal area, the inner portion of which is 
concentrically striated; the crescent (cr); the scalloped parietal scar 
and median muscular scars; the narrow longitudinal septum flanked 
by broad, rounded ridges continued from the visceral region. No 
traces of vascular impressions are visible on the specimen, x 12. 

Fig. 20. The interior of the brachial valve, drawn from a gutta-percha impres- 
sion; showing the double cardinal area, a faint pedicle-depression, 
the crescent (cr), the parietal (?) scars, the platform, and the vascular 
sinuses with their outer ramifications, x 10. 

Hudson River group. Maqxioketa Creek y 12 miles north-west of 
Dubuque^ Iowa, 

LINGULASMA, I^lrich. 

Page 885. 
LiNGULASMA SCHUGIIBRTl, Ulrich. 

Fig. 91. The interior of a brachial valve; showing the character of the muscu- 
lar impressions, the platform and the very strong septum. Drawn 
from a gutta-percha impression of an internal cast. Natural size. 

Fig. 22. The interior of the pedicle- valve; showing the pedicle-sheath (ps), the 
indistinctly defined muscular impressions, the low platform and 
inconspicuous septum. This drawing is also made from a gutta- 
percha impression. Natural size. 

Fig. 28. Profile view of an internal cast; showing the relative thickness of the 
platforms on the two valves. 

Fig. 24. An enlargement of the surface ornamentation. The tubercles are 
sharply defined, and round on the median portions of the shell, but 
become elongated and less distinct toward the lateral margins, x 5. 
Hudson River group. Wilmington , Illinois. 
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PLATE 2. 

Legend, a. Deltidiuni. j. Platform. 

b. Deltidial slope. k. Platform-vaultB. 

c. Deltidial ridges. m. Median scars, 
cd. Cardinal area. n. Anterior scaiB. 
cr. Crescent. o. Lateral scare. 

d. Areal borders. q. Crown of crescent, 
h. Cardinal buttreH<«. r. Side of crescent. 

i. Uinboniil chanibors. 

DINOBOLUS, Hall. 

PageiW7. 

DiNOBOLus Con KADI, Hall. 

Fig. 1. An internal cast of a bracliial valve, indicating very distinctly tbe 
muscular impressions and the minute platform-vaults. 
Niagara limestone. Graf tan j WiBvon^in, 

rig. 2. The interior of a pedicle-valve: drawn from a gutta-percha imprw- 
sion taken from the specimen represented in fig. 8. 

Fig. 3. An internal cast of the pediola-valve: showing the filling of the 
chambers beneath the platform. 

Fij;. 4. Tlie interior of a pedicle-valve, having the cardinal surface extremely 
develo])ed. From a gutta-percha impression of a natural cast. 
Niagara limestone. Near Ijef^laire, Towa. 

M0N()MP:RELLA, Hillings. 

MONOMERELLA I'RISCA, BillilljJ^s. 

Fig. 5. An internal cast of a pedicle- valve, in which the unibonal cbainbeB 
liave their usual length. The crescent and lateral scars of theplsi^ 
form are unusually distinct. 

Fig. 6. An internal cast of a bnicliial valve: showing the characteristic mark- 
ings of the shell. 

Niagara limestone. Hawthorne, Jllinoiit. 

RIIINOBOLUS, Hall. 

Page x>%i. 

Rhixobolus Galtensis, Bil liners. 

Fig. 7. The intinior of a pcdicle-valvc: showing the nari'ow median, and 
broad lateral divisions of the cardinal surface, and the small, 
imptrfectly developed ]ilatform. Tlie drawing is made from a 
gutta-]>ercha iinprr'ssion of a mold of the interior, the specimen 
>)eing that ori^^inally taken as the tyjw of the genus. 
(lu(*lph liniest<»nc. (hilt. Ontario. 
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Fig. 8. The interior of a brachial valve; drawn from the specimenB figured 
by WHrrEAYBS on plate 8, fig. 8, Palasozoic Fossils, vol. iii, pt 1. 
Quelph limestone. Hetpder or Durham, Ontario, 

TRIMERELLA, Billings. 

Page 286 

Trimebklla grandts, Billings. 

Fig. 9. An internal cast, viewed from the brachial side; showing the low 
umbonal chambers, the length of the platform-vaults and the late- 
ral scars of the crescent. 

Fig. 10. The reverse of the same specimen ; showing the much greater promi- 
nence of tlie umbonal chambers in this valve. The anterior margin 
and casts of the vaults have been sliglitly restored in the drawings. 
Niagara gHX)up. Near Sinking Spring, Ohio, 

Tbimbrblla Ohioensis, Meek. 

Fig. 11. A small pedicle- valve ; showing a distortion of the umbo whi(;h 
extends to the posterior portion of the platform. The drawing is 
made from a gutta-percha impression, and the shell is somewhat 
restored in the umbonal region. 

Niagara group. Port Byron, Illinois. 

Fig. 12. A bracliial valve : showing the incurvature of tlie beak, the subuni- 
bonal ridge merging into the crescent, tlie broad lateral scars of the 
crescent, the long relatively narrow platform with its medially 
depressed surface, and the strong anterior septum. Drawn from a 
gutta-perclia impression of a natural cast. 
Niagara group. Rising Sun, Ohio, 
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PLATE 3. 



Legend. 1. Laterals. 
c(h). Centrals. 

sc. Subcardinals or {K)st- 

medians, 
cr. Crescent, 
e. Externals. 
X. Composite posteriors. 
P. Pedicle-groove. 



F. Foramen. 

f . Foraminal pits. 

s. Septum (median). 

s'. Septum (lateral). 

o. Vascular trunks (oviducts), 
d'. Subapical area, 
cb. Cardinal bosses, 
fc. Foraminal callosity. 



LINGULELLA, Salter. 

Pa«;e282. 
LlXOULELLA. C.KLATA, Hall. 

Fig. 1. A pedicle-valve from which the shell is partially exfoliated ; showing 
traces of the curv*ed lateral and the central scars. X2. 

Fig. 2. A pedicle- valve retaining most of the shell ; (a) longitudinal section 
showing the elevation of Uie beak ; (b) posterior elevation. X2. 

Fig. 3. A brachial valve ; showing the central and lateral muscular impres- 
sions and a very sharply defined scar (z), which, if not adventitious, 
may be homologous with the external scars in Obolella or the ter- 
minal crescent scars in the Trimerellids. x2. 

Fig. 4. A portion of an internal cast of the brachial valve. X2. 

Middle Cambrian. Xear Troy, N, Y, 

OBOLELLA, Billings. 

Page 840. 

Obolklla cbassa, Hall. 

Fig. 5. The exterior of a valve; showing the radiating stria* between the 
lainellose growth-lines, x 2. 

Fig. 6. The interior of the brachial valve; showing the faint pedicle-groove. 
the cardinal, external, central and lateral muscular impressions, x 3, 

Fig. 7. The interior of a pedicle-valve; showing the pedicle-groove, the car- 
dinal, lateral and central muscular scars, x 2. 
Middle Cambrian. Near Troy, N. Y, 

LEPTOBOLUS, Hall. 

Page 841. 

Lkptobolus insignis, Hall. 

Fig. 8. Tlie exterior of the shell; showing the concentric and radiating striaa. 
X 8. 

Utica slate. Middlenille, N, Y, 

Fig. 9. An internal cast of the |>edicle-valve; showing the long, curved lateral 
scars and a faint indication of tlie posterior muscular depression, x 10. 
Utica slate. Holland Patent, N. Y, 
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Fig. 12. The interior of a pedicle- valve; showing the cardinal area and pedicle- 
groove, and the calloused fulcra of the lateral muscles. The posterior 
area is depressed and bears the impression of the central muscles on 
its pitted surface. 

Hudson river group (Utica horizon). Covington. Kentucky. 

Lkptouolus lepis, Hall. 

Fig. 10. The interior of a pedicle-valve; showing the cardinal groove and the 
diverging septa. y\2. 

Fig. 11. Tlie interior of the brachial valve; showing the grooved cardinal area 
and the median and lateral septa, each of which is bifurcate at its 
extremity, x 13. 

Hudson River group. Lickinrj River ^ Ohio. 

ELKANIA, FoRi>. 

Page 841. 

Elkania desiderata. Hillings (sp.). 

Tig. 18. The interior of the pedicle-valve; showmg the dir-ep central impression, 
Bubcardinal, crescentic and external scars, the diverging vascular 
(genital?) furrows and the broad, deep lateral depressions , prob- 
ably not of muscular origin. -: 3. 

• * 

Fig. 14. The interior of a brachial valve, with the iiupressionK of the centra 
and lateral mus(.'les and the crescent. - 3. 
Quebec group. Pointe Levis. 

PATERULA, Bakkandk. 

Page 242. 

Paterula (?), s»p. 

Fig. 15. The interior of a pedicle-valve, taken from a natural cast of the internal 
surface. The bn)ad marginal border, narrow fissure and radiate 
muscular markings, indi(?ate the close agreement of this fossil with 
Paterula. X 5. 

Quebec groui). South St. Johns Market. Quehet'. 

SCIIIZOBOLrS, Ulricii. 

Page 246. 

SciiizoBOLrs truncatus, Hall (sp.). 

Fig. 16. The exterior of a pedicle- valve. • 3. 

Fig. 17. The exterior of the brachial valve. ■• 8 . 

Genesee slate . Western New York. 

Fig. 18. Tlie interior of a pedicle-valve; sliowing the pedicle-slit, the composite 
muscular scars abutting against the median septum, and the long, 
curved lateral scars, x 5 . 
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Fig. 10. The interior of the brachial valve; showing the septcun and faintly 
defined muscular impressions, x 5. 

Black slate (Grenesee). Madison county, Kentucky, 



DISCINOPSIS, Matthew. 

Page 250. 

DisciNOPSis GuLiELMi, Matthew. 

Fig. 20. The exterior of a pedicle-valve ? ; showing the radiating and conoeii- 
tric lines, and a flattened apex which may indicate the position ol 
the foramen, x 5. 

Fig. 21. The interior of the pedicle-valve, with the linguiform median exten- 
sion sharply defined, and showing the probable position of tha 
foramen, x 5. 

St. John group. Portland^ New Brunswick. 

LINNARSSONIA, Walcott. 

Page 251. 
LiNNABSSONIA TRANSVERSA, Hartt. 

Fig. 22. The interior of a brachial valve; showing the median and lateral sepia 
and the large posterior scars, x 10. 

Fig. 28. The interior of a pedicle- valve; showing the inner apertare of til* 
foramen, the foraminal callosity and the cardinal tubercles, x iOt 
St. John group. Porter' 8 Brook, New Brunswick. 

ACROTHELE, Linnabsson. 

Page MO. 

Acrothble Matihewi, Hartt (sp.). 

Fig. 24. The interior of a brachial valve; showing the median septum and 
adjacent muscular scars, x 8. 

St, John group. Portland, New Bninsioick. 

Acrothble Matthewi, Hartt, var. lata, Matthew. 

Fig. 25. The interior of the pedicle- valve; showing the position of the fonuDio 
and the foraminal pits, x 8. 

Fig. 26. An internal cast of the same valve, x 8. 

Acbothele Matthewi, Hartt (sp.)) ^^^- prima, Matthew. 

Fig. 27. The exterior of the pedicle-valve; showing the chatacter of thesarfaoe 
ornamentation, x 8. 

St. John group. Hanford Brook, New Brunsunek, 
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ACROTRETA, Kutorga . 

PageSSO. 

AcBOTRETA Baileyi/ Matthew. 

Fig. 28. An intornal cast of a pedicle-valve; [showing the grooved subapic^al 
area and the impression of the^nipple-Iikeswelling surrounding the 
foramen. X 4. 

Fig. 29. The exterior of a pedicle-valve; sliowing the [size of the outer fora- 
minal aperture. X 4. 

Fig. 30. An internal cast of the brachial valve, x 4. 

St. John group. Long Reach,\King^8 county, New Brunswivk, 
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PLATE 4. 

Legend, x. Ck>mpo8ite laterala. F. Foramen. 

c. Composite centrals. P. Pedicle-groove, 

cd. Cardinal ridge. S. Sipho. 



CONOTRETA, Walcott. 

CoNOTRETA RuSTI, Walcott. 

Fig. 1. An internal cast of a pedicle-valve; allowing the impression of the 
strong apical callosity, and the radiating ridges. ' 8. 

Fig. 2. An apical view of the same valve; showing the subtriangular 
posterior slope, and its obscurely deHned median furrow, x 9. 

Fig. 8. Cardinal view of a very young individual, in which the posterior slope 
is very faint. ■< 12. 

Trenton limestone. Trenton Falls^ N, V. 

IPHIDEA, Billings. 

PageU9. 
IrillDEA BELLA, BilliugS. 

Fig. 4. A pedicle- valve in which the subapical area is relatively small ; show- 
ing the prominence of the cardinal ridge and the position of the 
foramen, which is not altogether distinct in the specimen. The 
figure is also slightly restored about the edges where the original is 
somewhat broken. > 3. 

Fig. 5. Oblique view of the same, giving the elevation of tlie shell and the 
size of the cardinal ridge, x 3. 

Georgia group. Georg^iay Vermont. 

HELMERSENIA, Pander. 

Pafjre2S4. 

Uelmbrsenia, Sp. ? 

Fig. 6. The interior of a pedicle-valve. The cardinal area is broad and bears 
a median depression or deltidium, us if for the passage of the 
pedicle. 

Fig. 7. The exterior of a similar valve ; showing the apical aperature which, 
according to Pander, is atrophied and blind. (Pander.) 
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KEYSERLINGIA, Pander, 1861,=0RBICELLA, D'Obbigot, 1849. 

Page 964. 

Keyskblinoia. Bucni, De Vemeuil. 

Fig. 8. The exterior of the pedicle-valve ; showing the slit-shaped opening of 
pedicle-passage. 

Fig. 9. The interior of a pedicle-valve; showing the depressed or broadly 
grooved cardinal area, perforated by the opening of a sipho which 
is blind at its inner termination. 

Fig. 10. The interior of a brachial valve ; snowing a blind internal tube, which 
is represented as broken, the cavity appearing in cross section. 
Obolus beds. River lachora, Rtissia. 

The above figures are copies of those given by Pander (Bull, de TAccul. 
Imp. des Sciences de St. Petersbourg, vol. iii, p. 46, pi. ii, figs. 1, h, 
c, a), and represent the peculiar features assigned by him to the 
genus. The views are considei ably enlarged. 

KUTORGINA, Billingr. 

Page 947. 
KUTOBGTNA CINGULATA, BlllingS. 

Fig. 11. A pedicle-valve with strongly incurved umbo. >; 3. 

Fig. 12. Profile of the same. 

Fig. 18. A brachial valve in which the cardinal margin is truncate from 

incurvation, x 2. 
Georgia group. Swantotij Vermont, 

MONOBOLINA, Salter. 

Page 216 

MoNOBOLiNA PLUMBKA, Salter. 
Fig. 14. Exterior of a brachial (?) valve, x 8. 

Fig. 15. Interior of a similar valve, x 3. (Davidson, Brit. Sil. Brach., pi. 1, 
figs. 28, 24.) 

SCIIIZAMBON, Walcoit. 

Page 833. 

ScHizAMKON FI88U8 (Kutorga), var. Canadensis, Ami. 

Fig. 16. A pedicle- valve retaining some of the surface spines and showing the 
external character of the pedicle passage, x 2. 
Utica slate. Olouvester, Ontario. 

1891. 40 181 



SOIIIZAMRON MlNNESOTEXSIS. 

Fig. 17. Dorsal view of a specimen retaining the valves in juxtaposition 
and preserving most of the epidermal layer of the shell. The 
spine-bases about the beak are noticeably large and more cloedy 
set than over the rest of the surface, where they occur at consider- 
able intervals along the concentric varices. The entire length of 
the spines is evidently not represented in the fringe about the mar- 
gin. X 2. 

Trenton Limestone. Minneapolis, Minnesota, 



SCIIIZAMBON TYPICALIS, Walcott. 

Fig. 18. The exterior of a pedicle- valve from which a portion of. the shell has 
been lost, x 5. (Walc?ott.) 

Fig. 19. The interior of a ()edicle- valve ; showing the oval foramen with the 
posterior depreHsed, track and diverging muscular ridges. X 5. 

Fig. 30. The interior of a brachial valve ; showing the muscular area and its 
subdivision by divergent ridges, x 5. 

Lower portion of the Pogonip group. Eureka District, Nevada. 



MESOTRETA, Kutoroa. 

Page 251. 

Mesotreta tentorium, Kutorga. 

Fig. 21. The exterior of the pedicle- valve ; showing its conical shape, perfor- 
ated apex and spinulose exterior. (Kutoroa.) 
Lower Silurian. Russia. 

SIPHONOTRETA, De Vkrnbuil. 

Page 253. 

Siphonotreta unguiculata, De Vemeiiil. 

Figs. 22, 28. The interior characters of both valves as given by Davidson. 
((Geological Magazine, 1877, pi. ii, figs. 9, 11.) 

Fig. 24. A portion of the shell near the anterior margin, much enlarged to 
show the epidermal layer and the mode of origin of the hollow 
spines. (Kutoroa.) 

Fig. 26. The cardinal portion of the pedicle- valve; showing the inner extensioii 
of the sipho wliich is open. (Kutoroa.) 

Fig. 26. A similar portion of another valve in which the sipho Ib apparently 
closed. (Kutoroa.) 

182 



PLATE 6. 
Legend. F. Foramen. 1. Lateral walls of listriiun. 

p. Pedicle-area. ar. Anterior muscular ridges, 

p'. Areal callositj. s. Median septum, 

g, g'. Listrium. aa. Anterior adductor scars. 

SCfflZOTRETA, Kutobga. 

Page 267. 
SCHIZOTBBTA OVALIS, Hall. 

Fig. 1. A pedicle-valve from which the shell lias been partially broken; show- 
ing the short foraminal groove, x 8. 

Fig. 2. Profile view of the same specimen; showing the convexity of the con- 
joined valves. X 8. 

Trenton limestone. Middleville, N, Y, 

SciIIZOTBETA CONIC A, Dwight. 

Fig. 8. Outline profile of the conjoined valves. After Dwiqht. 

Fig. 4. The external characters of the pedicle-area. X 3. 

Trenton limestone. Newburgh, N, Y. 

(EHLERTELLA, Hall. 

Page 857. 
Gi^HLBBTELLA PLEUBITES, Meek, (sp.) 

Fig. 5. The interior of a pedicle- valve; showing the elevated pedicle ridge and 
the open marginal foramen. 

Fig. 6. A profile of the same; showing the internal elevation of the pedicle- 
area. 

Fig. 7. Exterior of a brachial valve; showing the posterior position of the apex. 

Fig. 8. The internal characters of the pedicle-area; showing the open marginal 
foramen, the elevated, radially striated lateral walls, and the median 
ridge of the listrium and a short apical septum. X 8. 
Waverly group. Newark, Ohio. 

RCEMERELLA, IIvll. 

Page 257. 

Ra>:MBBBLLA GBANDis, Vanuxcm. 

Fig. 9. The exterior of a brachial valve. 

Hamilton limestone. Falh of the Ohio. 

Fig. 10. The exterior of a pedicle-valve from which the shell has been partially 
exfoliated, exposing the cast of the external pedicle-groove. 
Hamilton group. Cazenovia, N, Y, 
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ORBICULOIDEA, D'Orbigny. 

PageflSe, 

Obbiculoidba pulchba, HalL 

Fig. 11. The exterior of a pedicle- valve. X 1.5. 

Fig. 17. The interior portion of the pedicle-area; showing the callositeB which 
have enveloped the various divisions of the area. 
Cuyahoga shale. Berea, Ohio, 

Obbiculotdea Manhattanensis, Meek and Hayden. 

Fig. 12. The interior of a pedicle- valve; showing the character of the pedicle- 
area, the radiating vascular lines, and where the shell is broken on 
the anterior portion, the character of the external omamentatioB 
and the unusual thickness of the valve. 
Coal measures. Riley county, Kansas, 

Obbiculoidba media, Hall. 

Fig. 18. The exterior of a pedicle-valve. 

Chemung gproup. Troupsburg, N, Y, 

Fig. 14. The exterior of a brachial valve. 

Hamilton group. Seneca county, N, Y, 

Obbicoloidba Rand ALU, Hall. 

Fig. 15. The exterior of a pedicle- valve; showing, from compression, the apical 
muscular ridge, the radiating pallial sinuses and the internal track 
of the pedicle-furrow extending toward the margin and intermpt- 
ing the co acentric growth-lines. The overlapping marginal portion 
of the opposite valve is seen about the posterior arc of the circum- 
ference. Natural size. 

Hamilton group. Near Schohariej N, Y. 

Obbiculoidba nitida, Phillips. 

Fig. 16. The pedicle-area of an extremely young shell, having a diameter of 
1 mm. The foramen is a marginal slit extending, with divergent 
edges, for almost the entire radius of the valve. At theapex, the 
listriuni appears in an incipient stage. X 50. 
Lower Coal measures. Springfield, Illinois, 

LINDSTRCEMELLA, Hall, 

Paice257. 
LiNDSTB(KMBLLA A8PIDIUM, Hall. 

Fig. 18. The interior of a brachial valve; showing the great lateral ridges and 
low median septum. At the posterior extremities of the former are 
seen two small subcircular muscular impressions, while the soan d 
the anterior adductors are strongly developed. Natural sise. 
Hamilton group. Near Hamilton, N. Y, 
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Fig. 19. A natural cast of the exterior of a large pedicle-valve believed to 
belong to this spedes; showing the character of the surface orna- 
mentation, and the peculiar undulation of the concentric ridgee on 
approaching the pedicle-area. The pedicle-passage differs from that 
in the normal mature Orbiculoidea, in not being closed, though its 
margins appear to be in contact. The characters of this area as 
represented in the drawing, have been slightly restored from other 
specimens. 

Hamilton group. Near LeonardsvUle, N. Y. 
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PLATE 6. 

Legend. B. Brachial valve. c. Central Bears. 

P. Pedical-valve. pc. Posterior centrals. 

F. Foramen. cc. Median centrals, 

g, g'. Listrium. ac. Anterior centrals. 

1. Walls of listrium. pa. Posterior adductors, 

s. Medianse ptum. pa'. Anterior element of posterior ad- 

o. Posterior muscular scars. ductors. 

re. Extremital scars. aa. Anterior adductors, 

b. Brachial muscular scars. v. Vascular sinuses, 
m. Median muscular fulcrum. 

TREMATIS, Sharpe. 

Page 258. 

Trematis terminalis, Emmons. ' 

Fig. 1. An internal cast of the pedical-valve; showing the great depression of 
the pedicle-area, tlie median ridge corresponding to the pedicle- 
groove, and the vascular sinuses, x 8. 
Trenton limestone. Middleville, N, Y. 

Trematis millipunctata, Hall. 

Fig. 2. The exterior of a brachial valve, from which the shell is i>aitiaUj 
exfoliated, x 2. 

Fig. 8. Profile of an internal cast of the conjoined valves. 

Fig. 4. Ventral view of tlie same specimen, exposing the pedicle-valve and 
the projecting apical portion of the brachial valve, x 2. 
Hudson River group. Cincinnati, Ohio, 

Fig. 6. The interior of a brachial valve; showing the posterior callosity form- 
ing a surface for the passage of the pedicle^ the external muscular 
scars and the components of the central impressions, x 2. 
Hudson River group. Covington, Ky, 

Fig. 6. The external ornamentation, x 25. 

Trbmatis, 8])., compare T. punctostbiata, Hall. 

Fig. 7. The internal pedicle-area; showing the elevation of the margiiisof 
the fissure, x 4. 

Hudson River group. Frankfort, Ky, 

Trematis Ottawensis, Billings. 

Fig. 8. External view of a brachial valve. From a gutta-percha cast of the 
exterior. Natural size. 

Trenton horizon. Frankfort, Ky, 
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SCfflZOCRANIA, Hall and Whitfield. 

FAg« 259. 
SCIIIZOCRANIA FIL08A, Hall. 

¥lg. 9. The exterior of a brachial valve attached to Eafinesqiiina alternata. 

Fig. 10. A valve of Rafineaquina alternata to which five of these shells are 
attached, all of them exposing the lower valve. 
This figure is taken from the Pala3ontology of Ohio, vol. ii, pi. i, fig. 12. 
and the muscular scars on the internal cast of the upper valve, 
shown in the left of the figure, remain as there represented. 

Fig. 11. The pedicle- valve ; showing the wide incision and the apical callosity. 

Fig. 12. An internal cast of the brachial valve ; showing the elongate muscular 
scars separated into anterior and posterior elements ; also a faint 
median ridge extending forward beyond the muscular area. 
Hudson River group. Cincinnati, Ohio, 

Fig. 13. An individual from wliich the upper portion of the brachial valve has 
been removed, exposing all the internal cliaracters of the pedicle- 
valve. 
It will be observed that in this figure, as well as in fig. 10, the diameter 
of the lower valve is less than that of the upper, and as the former lies 
above and within the margin of the latter, the attachment of the sliell 
being largely efifected by the marginal portions of tlie larger valve. 
Hudson River group. Covington, Kf/. 

CRANIA, Retzii s. 

Pago 2G0. 

Crania gbanosa, Hall. 

Fig. 14. A somewhat distorted upper valve, showing the finely granulose 
siu'face. 

Hamilton group. Centerfield, N, Y, 

m 

Cbania setifbba. Hall. 

Fig, 15. A somewhat imperfect upper valve. 

Niagara group. Waldr&n, hid. 

Crania L.klia, Hall. 

Fig. 16. Four individuals attached to the pedicle- valve of Strojihoniena plan- 
nmhona. 

Hudson River group. Oxford, Ohio. 

Crania scabiosa, Hall. 

Fig. 17. A bracliial valve of Rafinesguina alternata, covered with shells of 
this species, all of which carry the radiating and fine concentric 
ornamentation of the host. 

Hudson River group. Cincinnati, Ohio, 
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CbANIA FAVINCOLA, Hall. 

Fig. 18. A lower valve, slightly broken about the posterior marg^. but show- 
ing the very large posterior muscular impressions, the deeply 
impressed anteriors, with sharply elevated margins and median 
fulcrum ; also the radiating pallial sinuses. The shell is attached to 
a speciniten of Favosites pirum^ Davis. 
Hamilton group. Crab Orchard, Ky, 

Crania pulchella, Hall. 

Fig. 19. An individual attached to a branch of Trematopora; showing the 
coarse radiating ribs, x 2. 

Lower Helderberg group. Near Clarksville, N, Y, 

Crania Leoni, Hall. 

Fig. 20. The interior of an upper valve ; showing, in addition to the posterior 
and anterior adductor scars, the faint bupressions of the brachial 
muscles. 

Chemung group. Leon, N» Y. 

( -RANiA BoRDENi, Hall and Whitfield. 

Fig. 22. An individual attached to a valve of Spirifer Oweni; showing the 
very fine radiating striiv, and the conformation of the upper valve 
to the surface of attachment. 

Fig. 21. Profile of the same specimen. 

Hamilton limestone. Clarke county, Ind, 

Crania socialis, Ulrich (= Crania scahioact^ Hall). 

Fig. 23. A fragment of a crinoid column, covered with individuals which 
retain very distinctly the impressions of the sutures between the 
segments, x 8. 

Hudson River group. Covington, Ky, 
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PLATE 7. 

Legend, pa. Posterior adductors. p. Parietal impression, 

aa. Anterior adductors. m. Median impression, 

da. Dorsal atljustors. b. Brachial muscular impres- 

va. Ventral adjustors. sion. 

mm. Mesenteric muscular im- v. Vascular trunks. 

pressions. V. Vascular branches. 

ANCISTROCRANIA, Dall. 

Page 261. 

Ancistrocrania Parisirnsis, Defrance. 
Fig. 1. The interior of the attached valve. 

Fig. 2, The interior of the upper valve. (CEhlert.) 

Cretaceous. France. 

CRANISCUS, Dali. 

Page 961. 

CRANisrus TRIPARTITU8, Mttnster. 
Fig, 3. The interior of the attached valve; showing the divisions of the 
internal chamber. (Davidson.) 

CRANIELLA, CEhlert. 

Page 262. 

Craxiella Hamiltoni-k, Hall. 

Fig. 4. An internal cast of a large upper valve; showing the usual miiscuFar 
scars and the peculiar sigmoid vascular trunks with their rami- 
fications. 

Hamilton group. PratVs Falls, N. Y, 

Fig. 5. An internal cast of a convex and apparently free lower valve; shoTinn^ 
the closer approximation of the anterior and posterior adductor 
scars than in the opposite valve, the deep impression of the mesenteric 
muscle, and the radiating vascular sinuses. The figure is slightly 
restored on the left side. X 2. 

Hamilton group. Centerfi^ld, N. Y, 

Fig. 6. The interior of an attached valve. From Palaeontology of New York/ 
vol. iv, pi. iii, fig. 23. 

Fig. 7. Profile view of a normal shell, attached to Tropidoleptns carinattts. 

Hamilton group. Canandaigua Lake, N. Y. 

Craniella Ulrichi. Hall, 
Fig. 8. The internal cast of an upper valve. The sigmoid vascular im- 
pressioEs are simpler than elsewhere observed; the scars of the dorsal 
adjustors and of muscles accessory to the anterior adductors^ 
(possibly the brachial muscles) are also apparent. 
Drawn from a gutta-percha cast of a natural interior. X 1.5. 
Trenton limestone. Minneapolis, Minnesota, 
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CARDINOCRANIA, VTaaoes. 

Cabdinocsania IxDicA, Waagen. 

Figs. 9, 10. Interiors of attached valves. (Waagen.) 

Carboniferous group. India. 

PSEUDOCRANIA, McCov. 

Page 861. 
PSKUDOCRANIA DIVARICATA, McCoV. 

Fig. 11. The exterior of the shell. 

Fig. 13. The interior of a ventral (V) valve. 

Fig. 18. The interior of the opposite valve. (Davidson. ) 

Lower Silurian. Great Britain. 

PIIOLIDOPS, Halt. 

Page 88?. 

Pholtdops Hamiltoni.f, Hall. 
Figs. 14, 15. Ventral (?) and profile views of conjoined valves. 

Fig. 16. The interior of a ventral (?) valve; showing the character of tlie 
muscular impressions. X 8. 

Fig. 17. The interior of the opposite valve; showing the muscular and parietal 
scars. X 4. 

Hamilton group. Canattdaigna Lake, N, Y, 

PllOLIDOPS ClNClNNATKNSIS, Hall. 

Fig. 18. The exterior of a normal specimen, x 4. 

Hudson River group. Cincinnati, Ohio. 

PhOLIDOPS LINGULOIDES, Hall. (?) 

Fig. 19. The interior of a dorsal (?) valve: showing the terminal and slightly 
deflected beak, the subapical area and the character of the muscular 
scars. X 2. 

Hamilton group. Eighteen Mile Creek, N. Y. 

PUOLIDOPS ARKOLATA, Hall. 

Fig. 20. An internal cast of the dorsal (?) valve, X 8. 

Schoharie grit. Knox, y. Y. 

Fig. 21. An inttimal cast of the opposite valve. X 8. 
Schoharie grit. Near ClnrksHIle, N. Y. 

PllOLIDOPS CALCEOLA, Hall. 

Fig. 22. The interior of a dorsal (?) valve; showing the terminal beak; sub- 
apical area and the character of the muscular impressions. X 12. 
Comiferous limostonp. F<///« of the Ohio. 
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PLATE 8. 



Legend. D. Deltidium. 

j. Cardinal procen. 
t Teeth. 
1(d). Spondylium. 
f p. Cnial plates. 

c. Crura. 
DA. Cardinal area, brachial 

valve. 
VA. Cardinal area, pedicle- 
valve. 



F. Foramen. 

C. Ghilidium. 

8. Median septum. 

8 . Lateral septum. 

s'. Accessory lateral septum. 

a. Anterior adductor impres- 
siona 

a. Posterior adductor impres- 
sions. 

d. Dental lamellae. 



FlK. 



Fig. 



Fig. 

Fig. 
Fig. 
Fig. 



Fig. 



BH.LINGSELLA, Hall. 

BfLLINGSKLLA PsPINA, Hall. 

1. The interior of the pedicle- valve showing the broad cardinal area, the 

convex deltidium, teeth, outline of the muscular area and a single 
pair of vascular trunks, x 8. 

2. The interior of a brachial valve; showing the minute, linear cardinal 

process, and the small, slightly divergent crural plates. X 3. 
Potsdam sandstone. Lake Piepin, Wisconsin, 

PROTORTHIS, Hall. 

PiBgeSTS. 

Pbotobthis BiLLixGSf, Haitt. 

8. The exterior of a small pedicle- valve: showing the concave plate or 
spondylium which closes the delthyrium below, x 8. 

4. A cardinal view of the same specimen. X 3. 

5. Tlie exterior of a pedicle-valve. X 2. 

6. The central cardinal portion of the brachial valve; showing the broad 

delthyrium with a thickened area at its base, and the absence of a 
cardinal process, x 6. 

7. The interior of a brachial valve. X 2. 

St. John group. R(ttcliff*s mill, near St, John, New Brunswick 



CLITAMBOXITES, Pander, 

P«ge«74. 

Clitambonites ADhCENDENF, Pander. 

Fig. 8. A cardinal view, giving the subpyramidal contour characterizing this 
genus; showing also the foramen in the deltidium. X 2. 

Fig. 9. A pedicle- valve with the apex cut away; showing the peculiar inter- 
nal construction of this valve. X 2. 
Lower Silurian. Riuma. 
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Clitambonitss (Okthisina) anomala, Schlotheim. 

Fig. 10. A view of the pedicle- valve; showing the greatTestroraion of the apex» 
the liigli cardinal area of the pedicle-valve, and the perforated 
(leltidium; and also the area and chilidium of the opposite Talve. 
(After DE Verneuil, Q^l. Russ. et des Mont, de TOural, plate zii, 
fig. 26.) 

Fig. 11. The interior of a i>edicle-valve. (After Davidson.) 

Fig. 18. The interior of the brachial valve: showing the extreme development 
of the cardinal area and chilidium, the latter entirely obscuring the 
'cardinal process; the character of the musculkr and vascular scarft 
is also distinctly seen. (After Davidson.) 
Lower Silurian. Russia. 

Clitambonitks Verneuilt, (von Eichwald) Billings. 

Fig. 18. The interior of a pedicle- valve, showing the simple cardinal proceed 
abutting against the chilidium, and the quadripartite impression of 
tlie adductor muscles. 

Trenton horizon. Islnnd of Anticosti, 

HEMIPRONITES, Pander. 

Page 275. 

Hemiphonitks, sp. ? 

Fig. 14. A cardinal view of conjoined valves; showing the cliaracteiistic con- 
tour upon whi(*h is based the separation of these forms from Cli- 
tambonites. X 2. 

Fig. 15. A specimen cut horizontally across the umbonal region of the pedicle- 
valve: showing the united dental lamellfe supported b^ a median 
septum. X 2. 

Lower Silurian. Russia. 

FOLYTCECHIA, Hall. 

Page 275. 

Polyt<p:c'iiia apicalis, Whitfield. 

Figs. 16, 17, IS. Three views of the original specimens of the species, the last 
showing tlie liifich cardinal area and convex deltidium. X 8. 

Fig. 19. The interior of the cardinal portion of the pedicle-valve. The del- 
tidium luis been removed, exposing the concave spondylium sup- 
ported Ijy median and lateral septa. X 3. 

Fig. 20. The cardinal ])(>rtion of the brachial valve; showing in profile the 
lateral portions of tlie chilidium partially inclosing the simple car- 
dinal process. Tlie socket walls are very divergent and nearly 
parallel to tlio hinge-line. X 3. 

CaU'iferous beds, fhrt Cassin. Vermont. 
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SCENIDIUM, Hall. 

SCBSTDIUM PYRAMIDALE, Hall. 

Fig. 22. A cardinal view of the pedicle-valve, showing the spondylium. 

Niagara group. Lockport, N. Y, 

SCKNIDIUM INSIGNE, Hall. 

Fig. 21. The interior of the brachial valve: showing the elevated hinge-plate 
and the prominent median septum, x 8. 

Figs. 23, 24. Dorsal and ventral views of conjoined valves; showing the char- 
acter of the exterior, x 8. 

Fig. 25. A cardinal view of conjoined valves; showing the concave plate in the 
delthyrium (p), the hinge-plate (a) and the median septum (s). x fc», 

ScENiDiuM AREOLA, Queustedt. 

Fig. 26. A longitudinal section of the two valves; showing tlie extension of 
the median septum into the cavity of the j)edicle-valve. (Davidson.) 

ScENiDiUM Halli, Safford. 

Fig. 27. The interior of a brachial valve; showing the triangular hinge-plate 
resting on the bottom of the valve, and the low median septum 
extending beyond the middle of the shell, x 4. 
Trenton limestone. Nashville j Tennessee, 

ORTHIDIUM, Hall. 

Page 276. 

Orthidilm oemmicula, Billings. 
Figs. 28, 29, 80. Three views of this shell. (After Billings.) 

Fig. 81. The interior of a brachial valve; showing the simple, erect cardinal 
process, coalesced with the crural plates, x 4. 

''Paint Levis; in the upper part of the Limestone No, 2, Quebec 
group,'' (Billings.) 
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PLATE 9. 

Legend. ^. Deltidiiim. a". Tosterior adductor impressions, 

t. Teeth. r. Anterior diductor impressions, 

j. Cardinal proctiis. r . Posterior diductor impressions, 

fp. Crural plates. v. Vascular markings 

a. Anterior adductor im- s . Deltidial plate or callosity, 

pressions. o. Ovarian mariiLings. 



ORTHIS, Dalmax. 

Pages 964, S6S. 

OttTHis Davidsoni, de Verneiiil. 

Fig. 1. Interior pf a j^edicle- valve; showing the character of the cardinal and 
muscular areas. 

Fig. 2. Prolile of an individual liaving the valves in conjunction. 

Vig. 3. A i>ortion of the cardinal area of the brachial valve; showing the linear 
cardinal process, crural plates, thickened deltidial area and the low 
median ridge. X 8. 

Upi)er Silurian limestone. Inland t*f Gotland. 

Orthis TRiCBNARiA, Coiirad. 

FigM. 4, 5. Dorsal and ventral \iew8 of a specimen with valves conjoined: 
showing the general exterior characters of this type of structure. 

Fig. 6. Thu cardinal area of a pedicle- valve: showing the character of the 
apical ("allosity partially tilling the delthyrium. X 8. 
Tri-nton horizon. St. Paul, Minnesota. 

Fig. 7. The interior of a brachial valve: showing the character of the cardinal 
process, crural ])lates and muscular area. 

PLECTORTHIS, Hall. 

Page 26ti. 
OkTIIIS PLICATKLLA, Hall. 

Fig. 8. The cardinal i)orti()n of the brai^hial valve, showing tlie cardinal pro 
(?esH, crural plates and low median ridge. X 3. 

Fig. 9. A similar portion of tlie pedicle- valve; showing the broad delthyrium, 
U'ifih and muscular area. X 3. 

Fig. 10. Dorsal view of a normal adult, a strongly biconvex shell witli a 
moderately low cardinal area and strong, distant, simple ribs. 
Hudson River group. t'orington, Kentucky. 
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DINORTHIS, Hall. 

Pi«eS60. 

Obtiiis pectinei.la (Kminoiis), Conrad. 
Fig. 11. Tilt* interior of a pedicle-valve. 

Fig. 13. A profile of conjoined valves; showing the reverw^d coiivexit>'. 
Fig. 14. A ventral view of the same specimen. 

Fig. 15. The cardinal portion of the brachial valve. X 3. 

Trenton horizon . C 'nrdsville^ Kentucky . 

Okthis Swbbnkti, N. H. Winrlioll. 

Fig. 12. Tlie interior of the brachial valve. 

Trenton horizon . Si . Paul, Minnesota . 

PL/KSIOMYS, Hall. 
Fftgeaeo. 

OrTHIS 8UKQUADBATA, Hall. 

Figs. 16, 17. Brachial and cardinal views of a normal individual. 

Fig. 19. Tlio interior of the pedicle- valve; showing the component scars of 
the subijuadrate muscular area, the lateral ovarian ^area8 and the 
vascvlar impressions over the pallial region . 
Hudson River group. Oxford, Ohio. 

Okthis retroksa, Salter (= 0. < V/y/e///, Hall). 

Fig. 18. A ventral view of the original specimen; showing the liigh area iind 
retrorse beak of the i)edicle- valve. 

Fig. 20. The interior of a pedicle- valve; showing the short dental lamelln}, 
subquadrate muscular area, the vascular and ovarian markings. 
Hudson River group. Oxford, Ohio, 
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PLATE 10. 



Legend, a. Deltidium. 



j. Cardinal process, 
fp. Crural plates, 
t Teeth, 
b. Sockets. 

a. Anterior adductor impres- 
sions. 



a'. Posterior adductor impressions, 
r. Diductor muscular impressions, 
p. Pedicle-muscular impression, 
o. Ovarian impressions. 
V. Vascular markings. 



HEBERTELLA, Hall. 

PageS66. 
OethIS 8INUATA, Hall. 

Fig. 1. Dorsal view of a normal example. 

Fig. 2. Profile view of the same specimen. 

Fig. 8. The interior of a brachial valve. 

Fig. 4. The interior of a pedicle- valve ; giving the character of the muscular 
area, ovarian and vascular markings. 

Hudson River group. Cincinnati, Ohio, 



ORTIIOSTROPHIA, Hall. 

Page 267. 

OrTHIS STROrnOMENOlDES, Hall. 

Fig. 5. The exterior of a brachial valve. 

Fig. 6. A cardinal view of the same specimen. 

Fig. 7. An internal cast of the brachial valve, retaining the impression of the 
simple cardinal process and showing the four sharply defined adduc- 
tor scars, the ovarian markings and the ramified vascular sinuses. 

Fig. 8. An internal cast of the pedicle-valve ; showing the very small mus- 
cular area, tlie ovarian markings in the umbo-lateral regions, and 
the vascular sinuses over the pallial region. 

Lower Helderberg group. Near ClarluviU€f N, F. 

PLATYSTROPHIA, King. 

Page 268. 

Ortuis biforata, Schlotheim, var. lynx, von Eichwald. 

Fig. 9. The interior of a brachial valve, showing the narrow, linear, cardinal 
process, large crural plates and the quadripartite impression of the 
adductor muscles. 

Fig. 10. A cardinal view of an average individual ; showing the area and del* 
thyrium of each valve. 
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Fig. 11. The interior of a large pedicle-valve. The apical portion of the shell 
has l)een absorbed, this being the usual condition in old shells, 
thus exposing the impression of the peiiicle-muscle. The speci- 
men also shows the compact form of the muscular scars, the vascular 
trunks and ovarian markings. 

Hudson River group. Cimnnnatiy Ohio, 

Orthis biforata, Schlolheim, var. laticosta, Meek. 

Figs. 12. 13. Front and profile views ; showing the high median fold character- 
terizing this form. 

Hudson River group. Cincinnati, Ohio. 



I3IL0BITES, LiNNE. 

Page 200. 

Orthis kiloba, Linue. 

Figs. 14, 15. Dorsal and ventral views of an average example. X 3. 

Niagara group. Lockparf, N, Y. 

Orthis varica, Conrad. 
Figs. 16, 17. C/ardinal and dorsal views of the same specimen, a 2. 

Fig. 18. The interior of the brachial valve; showing the cardinal process, the 
great crura, large muscular area, and the pectinated surfaces of 
marginal contact, x 5. 

Fig. ly. The interior of the pedicle- valve ; showing the area, delthyrium, 
teeth and outline of the muscular area. X 4. 

Lower Helderberg group. Near Clarkavilley N, Y, 
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PLATE 11. 



I-.«*gend. . Deltidiujn. 
t. Teeth. 

b. Socjkots. 

fp. Crural plate's, 
j. Cardinal process. 

c. Crura. 



a. Anterior adductor scars, 
a . Posterior adductor scars, 
r. Diductor scars, 
o. Ovarian markings. 
V. Vascular markings. 



UETEHOKTHIS, Hall. 

Pa«:e268. 

Orthis Clytie, Hall. 

Fijf. 1. A dorsal view of the original specimen; showing cardinal area and 
foramen, and lepta^noid exterior. 

Fi^. 2. The interior of a pedicle- valve; showing the elongate seal's of the 
didui-tor muscles and tlie small adductor impressions. 

Fij;. 3. The interior of a brachial valve; showing the simple cardinal process 
and the elevated socket walls. Muscular area small and obccurelv 
(quadripartite. 

Trenton horizon. Xt'ur Frankfort. Kentucktf. 

DALMANKI.LA, Hall. 
rage r,o. 

Ortims TKsTrniNARiA, Dalman. 
Fi;r. 4. The interior of ji pediflo- valve. 

Fi«;. 5. The interior of a brachial valve. 

Trt'nton horizon. Mineral Pahil, W'isconttf'n, 

Fi«^. 0. Ventral view of the exterior of an average specimen. 

Fig. 7. Profile of a sonu'what larger slufll. 

Fijr. 11. Tlie (central canlinal portion of a brachial valve, enlarged to show the 
htrmrtnre of the articulating api)aratus. 

Hudson Kiver group. Cincinnati , Ohio. 

Also in Trenton limestone and Hudson River group. State of 
Nt^Nv York. 



Ortiiis RUH.Ki^UATA, ( 'ourad. 

Fig. 9. The interior of a brachial valve; showing theslend* r cardinal process, 
the socket walls and a4lductor scars. 

Fig. 10. The interior of the pedicle-valve; showing the form of the muscular 
impression. 

Trenton horizon. Mineral Point, ^Vinconiiitl. 
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Obtiiis klkgantula, Dalman. 

Figs. 12, 13. Ventral and dorsiil views of the same individual; showing the 
form of the species as occurring at this IcKahty. 
Niagara group. WaUlron, Indiana. 

OrTIJIS SUliC.*l{l.NATA, Hall. 

Fig. 8. The interior of a brachial valve. 

Fig 14. A natural internal cast of the opposite valve, preserving the ramifica- 
tions of the va8<*ular sinuses, and showing also the ovarian spaces 
and muscular scars. 

Figs. 15, 16, 17. Dorsal, cardinal and front views of Uie exterior of a normal 
indi>i(lual; showing its form and contour. 

Ixjwer Helderberg group. Near (Uarkaville, N, Y, 
SCIITZOPHORIA, King. 

Page 272. 

Obthis Tul lien sis, Hall. 

Figs. 18, 19. 20. Tliree views of a normal individual; showing the great con- 
vexity of the brachial valve and the shallow pedicle-valve. 
Tullv liniiMiitone. Keuka Lake, N. Y. 

OrTIHS PROIM.N't^UA, Hall. 

Fig. 21. An internal cast of the brachial valve. The subdivision and the course 
of the vascular sinuses are sharply retained . 
Comiferous limest jne. Avon, N. Y, 

Orthis impress a, Hall. 

Fig. 22. An internal cast of the pedicle- valve: showing the subdivisions of the 
muscular area, and the unusual arrangement of the vascular sinuses. 

Fig. 23. An internal cast of the brachial valve; showi gsome difference in tJie 
number and arrangement of the vascular trunks. 
Chemung group . LawrencevUhy Pennsylvania . 
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PLATE 12. 



Legend. A. Cardinal area, 
t. Teeth, 
b'. Sockets, 
d. Dental lamellae . 
c. Crura. 
8. Median septum . 
j. Cardinal process. 



p. Pedicle-area, 

a. Anterior adductor scars, 

a'. Posterior adductor scars, 

r. Anterior diductor ecars . 

r'. Posterior diductor scars. 

V. Vascular markings, 

o. Ovarian markings. 



RHIPTDOMELLA, (Eulert. 

PaKe271. 

Orthis iiYt>BiDA, Sowerby. 

Figs. 1, 2. Two views of an average individual of tlie American form referred 
to this species. 

Fig. 3. The interior of the pedicle- valve: showing the expanded muscular 
scars. 

Niagara group. Lockport,N. Y, 

Ortiiis Vanuxemt, Hall. 

Fig. 4. Th ' interior of a brachial valve« retaining with unusual distinctness 
the four scars of the adductor muscles. The ridges radiating from 
tlie anterior margin of the muscular area, are probably of vascular 
origin. 

Hamilton group. Canandaigua Lake, X. Y. 

Fig. 9. An internal cast of the pedicle- va ve; showing the scar of the pedicle, 
diductor and adductor muscles. 

Hamilton group. Cuviberland, Maryland. 

Orthis MicHELiNi, L'fiveillo. 

Fig. 6. A dorsal view of a specimen retaining the spines on a portion of its 
surface. (Davidson.) 

Fig. 6. The interior of the pedicle-valve. (Davidson.) 

Carboniferous limestone and shales. Aynhire, Scotland. 



Orthis Penelope, Hall. 

Figs. 7, 8. Ventral and cardinal views of a fuil-grown individual : showing 
the external characters. 
Hamilton group. Western New Ytyrk. 
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Ortiiis dubia, Hall. 

Figs. 10, 13. Dorsal and ventral views of the exterior, x 2. 

St. Louis group. Lebanon, Kentucky. 

Fig. 11. The interior of the pedicle-valve ; showing the division of the mus . 
cular area. 

St. Louis group. Litchfield , Kenincky. 

Fig. 12. The interior of the brachial valve : showing the cardinal process. 

St. Louis group. LaneHviUe, Indiana, 



ORTHOTICIIIA, Hall. 

Obthis Morganiana, Derby. 

Fig. 14. Tlie interior of a portion of the pedicle- valve ; showing the elevation 
of the teeth and the outline of the muscular area. 

Fig. 15. Tlie interior of the brachial valve. 

Fig. 16. Section in profile of tlie brachial valve ; showing the extent of the 
crural plates and the elevation of the crura. 

Fig. 17. Tlie interior of anotlier pedicle-valve ; showing the muscular area in 
fuller detail. 

Coal Measures. Itaittitniy Brazil. 

ENTELETES, Fischee de Waldhblm. 

PageSTS. 

Enteletks hemiplicata,' Hall. 

Fig. 18. Frontal view of a mature individual: showing the characters of the 
exterior. 

Coal Measures. Wintersety Iowa. 

Fig. 19. A cardinal view of a younger shell. 

Coal Measures. Kanjiaa City, Nebraska. 

Fig. 20. The interior of the rostral portion of the two valves in articulation. 
The median septum of the upper or pedicle-valve is broken off, but the 
lateral septa are retained. In the brachial valve are seen the liigli 
crural plates which are produced into strongly recurved crura. 
At (j) is the small lobate cardinal process, and in the bottom of the 
valve a low median ridge. >• 2. 

Fig. 21 . A i)roflle of the rostral portion of the pedicle-valve : showing the 
great elevation of the median and lateral septa, the edges of wluoh, 
are more or less broken, x 3. 

Upper Coal Measures. WinterseL Iowcl 
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PLATE 13. 



Legend. D. Deltidium. 
C. Chilidium. 
A. Delthyrium. 
F. Foramen. 
F'. Groove on chilidium. 
A . Cardinal area. 

a. Inner portion. 

a'. Outer portion. 



b. Dental sockets, 
t. Teeth. 

j. Cardinal process. 

a. Adductor scars. 

r. Anterior diductor scars. 

r'. Posterior diductor scars. 

c. Socket walls. 



LEPT.ENA, Dalmax. 

PaKe«7r. 

Lept.kxa TBXUI3TR1ATA, Sowerby ( = X. rhomhoidaff\Wilckeus). 

Figs. 1, 2. Views of opposite sides of an individual in which the foramen is 
retained. 

Hudson River group. Oxford^ Ohio. 

Lkpt.exa RiioMii iL^ALis, Wilckens. 

Fig. 8. An enlargement of the beaks of an old individual; showing the great 
obliquity of the foramen in the pedicle- valve, which penetrates tlie 
substance of the shell at a (considerable distance in advance of the 
apex; and also the groove in the chilidium of the opposite valve. 

Fig. 4. An enlargement of the articulating apparatus of the brachial valve; 
showing the central groove of the chilidium, the lobes of the cardinal 
process and the dental sockets with their low, thick inner walls 
( crural plates). X 8. 

Niagara group. Waldron, Indiana. 

Fig. 6. The interior of a brachial valve: showing the asi>ect of the cardinal 
process from this point of view, the character of the muscular scars, 
and the strong ridge at the line of geniculation of the valve. 

Fi^jT. 7. The interior of a pedicle- valve; showing the character of the muscular 
impressions. 

I^wer Helderberg group. Albany andScfutharie counties, N, W 

Fig. 8. The exterior of a pedicle- valve, in which the undulations are finer and 
much more numerous than usual. (The L. tmdulnta of Vanuxem.) 
Corniferous limestone. Western Xetv York. 

.Fig. 9. The interior of a brachial valve. 

VVaverly group. Mallets' Creak, Ohio. 
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LEPTELLA, Hall. 

Page 277, 
LePTELLA 80RDIDA, BlllillgS (sj).). 

Fig. 10. The interior of a bra<;hial valve. The cardinal process consists of two 
independent apophyses, not coalesced with the crural plates, the 
latter being depressed at their origin but conoiderablj elevated at 
their extremities. The visceral region is concave on either side of a 
broad median ridge and its surface radially striated; from its ante- 
rior margin the surface of the valve is abruptly and evenly deflected. 
X 5. 

Fig. 11. Cardinal view of the same specimen; showing the width of the area, 
the i)osterior face of the cardinal process and the elevation of the 
crural plates. X 5. 

Fig. 12. Dorsal views of a specimen retaining both valves, and showing the 
outline, contour and general external characters of the species. The 
delthyriuni of the pedicle-valve is partially cl sed by a convex 
deltidium. x S. 

These figures are from the original specimens of the sfjecies. 

** Point Levis : in the upper part of the Limestone No. 2, Quebec 
group." (Bilunos.) 

RAFINESQUINA, Hall. 

Page 279. 
RAFINKS<iUlXA ALTBBNATA, Conrad. 

Fig. 6. A posterior view of the articulating apparatus of the brachial valve. 
Tlie incisor-shaped branches of the cardinal process are widely 
divergent, and at the bottom ' f the bifurcation lies a narrow cal- 
losity. The deltidium is well developed l)ut not grooved in the 
middle, and the dental sockets are deeply marked. X 8. 

Figs. 18, 14. Two views of a specimen presenting nonnal external characters. 

Fig. 15. Tlie interior of a brachial valve, with sharply-defined anterior and 
posterior adductor scars, and .sliowing faint traces of recurving vas- 
cular sinuses. 

Fig. 16. The interior • f a pedicle- valve, in which the muscular scars have their 
normal character. 

Fi;r. n. An enlargement of a portion of the liinge area, showing the deltidium 
and cliilidium and the retention of the foramen at maturity. X 8. 
Hudson River group. Cincinnati, Ohio. 

Rafinesquina Ulriciii, James. 

Fig. 18. The exterior <f a mature pedicle- valve in which the primitive condi- 
tion of the pedicle passage as a tube or sheath is retained. This 
appears to be a normal feature of maturity in this species. X 2. 
Hudson River group. Covington^ Kentucky. 
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PLATE U. 

Legend. P. Dcltidium. r. r . Diductor scars. 

A . Delthyrium. a. Anterior adductors, 

j. Cardinal process. a'. Posterior adductors, 

s. septum. o. Ovarian spaces. 

1). Dental sockets. v. Vascular sinuses. 



Genus STOPIIEODONTA, Hall. 

SToriiKODONTA DKMisKA, Courad. 

Fig. 1. A dorsal view of a large individual; showing no evidence of deltidiunor 
on the seriated cardinal area of the pedicle-valve. 

Fig. 2. A profile view of the same. 

Fig. 3. The interior of a peilicle- valve; showing the muscular impressions. 
The center of the area has been broken away by the detachment of' 
the cardinal process. 

Fig. 4. An enlargement of the cardinal area<i; showing the vertical stride and 
co:nplete obsolescence of the deltidia. X 2^. 
Hamilton group. Western New York. 

Stropukodonta concava, Hall. 

Fig. 5. The central cardinal portion of the brachial valve of a mature indi- 
vidual. The lol)es of the cardinal process are of great size and 
deeply grooved, the crural plates in a rudimentary condition and the 
muscular scslts mucli thickened. X 2. 

Fig. 6. A posterior view of the same specimen; showing the crenulated edges 
of the lobes of the cardinal process and the size of tlie crural, 
plates. At j: the base of the cardinal process has been excavated for 
the reception of the margin of the pedicle-valve. X 2. 
Hamilton group. Cfinandaujua Ijike^ N. V. 

BRACHYPRTON, Siialkr. 

Pa{;e 281. 
J^RAi'HYPRION PROFUNDUS, Hall. 

Fig. 7. The interior of a peiiicle-valve having the delthyrium but partially 
closed, and showing the strong crenulations of the cardinal [margin, 
near the delthyrium. 

Niagara group. Wtthlron, Indiana. i 
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Bbachyprion VARI8TRIATUS, Connid. 

Fig. 8. An enlaxgemont of the central part of the cardinal area; showing the 
character of the deltidium and the short row of crenulations. x 8. 

Hg. 9. The exterior of the pedicle- valve. 

Fig. 10. Tlic interior of a similar valve. 

Lower Helderberg group (Tentaculite and Pentamerus lime- 
stones). Schoharie Co.f N. I". 



PHOLIDOSTROPfflA, Hall. 

Page 281. 

Pholidostropuia kacrba, Hall. 

Fig. 11. The exterior of the pedicle- valve: showing the squamous, unplicated 
exterior. 

Fig. 13. The interior of the pedicle- valve; showing the muscular impressions 
and partially closed delthyrium. 

Fig. 13. The in terior of a brachial valve; showing the crenulated hinge-margin, 
cardinal process and muscular impressions. 
Hamilton group. Wettteni New York. 

PllOLIDOSTROPHIA LiNDAHLI, Sp. DOV. 

FigB. 14, 15. The exterior of the pedicle «Lnd brachial valves. 

Comiferous limebtone. Illinois, 

DOUVILLINA, OEhlert. 

Page 281. 
*D0UVILLINA IN.EQUI8TRIATA, Hall. 

Figs. 16, 17. Two views, giving the external characters of the species. 

!Flg. 18. The central portion of the interior of the brachial valve, enlarged to 
show the broad, flat posterior muscular scars and the elevated 
anterior muscular ridges. X 8. 

Hamilton group. Western New York. 

DouviLLiNA Catuta, Hall. 

Fig. 19. An internal cast of the pedicle-valve; showing the short, transvene, 
sharply defined muscular scar. 

Chemung group. Steuben county, N. Y. 
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PLATE 15. 



Legend. H. Hinge-line. 
D. Deltidium. 
t. Teeth. 

b. Dental sockets. 
8. Median septum, 
d. Brachial valve. 
V. Pedicle-valve. 



j. Cardinal process, 
a. Anterior adductors, 
a'. Posterior adductors, 
r. Anterior diductors. 
r'. Posterior diductors. 
C. Chilidium. 



LEPTOSTROPHIA, Hall. 

Page 281. 

Leptostrophia pbrplana, Conrad. 

Fig. 1. The exterior of the pedicle- valve of an average specimen. 

Hamilton group. Western Neiv York, 

Fig. 2. An enlargement of the interior umbonal portion of the brachial valve; 
showing tlie cardinal process and lateral muscular ridges. X 2. 
Hamilton group. Canandaigua Lake, N, Y, 

Fig. 8. A longitudinal axial section of the two valves: showing the normal 
curvature of the shell and the position of the cardinal process. 
Hamilton group. Western New York. 

Leptostrophia magnifica, Hall. 

Fig. 4. The interior of a pedicle- valve; showing the formation of a x>edicle-pit 
in the delthyrium, by the union of the dental lamellse; also the 
expanded, undefined muscular area. 

Oriskany sandstone. Cumberland y Maryland. 

STROPHONELLA, Hall. 

Page 2S2. 

Strophonella semifasciata, Hall. 

Fig. 5. The exterior of the concave pedi(;le-valve. 

Fig. 6. An enlargement of the central portion of the cardinal areas of con- 
joined valves ; showing the deltidium (D) and chiUdium (C). 
Niagara group. WaldroHy Indiana. 

Stropiionklla Leavejjwortiiana, Hall. 

Fig. 7. Tlie interior of the brachial valve; showing the crenulation of the 
cardinal margin, the cardinal process, slightly developed crural 
plates and the adductor impressions. 

Fig. 8. The interior of the pe<licle-vaWe ; sliowing the crenulation of the 
hinge-margin, the closed delthyrium and the arrangement of the 
muscular scars. 
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Fig. 9. Theexteriorof a brachial valve. 

FSg. 10. A profile of the same specimen; showing the concavity in early 
growth stages, followed by great convexity and strong geniculation. 
Lower Helderberg group. Albany county ^ N, Y. 

Strophonella c^lata, Hall. 

Fig. 11. The interior of a brachial valve in an unusually fine state of preser- 
vation. The fiabellate muscular scars have the form usual to this 
genus and similar to that characterizing Douyillina. The crenula- 
tions of the hinge-line do not extend to the extremities of the cardi- 
nal area ; a feature of frequent occurrence in many of the earlier 
species of Stropheodonta. The impressions of the pallial sinuses 
are also distinctly shown. 

Chemung group. Near Additonj N. Y. 



AMPHISTROPHIA, Hall. 

Page 888. 
AMPniSTBOPHIA STRIATA, Hall. 

Fig. 12. A dorsal view of conjoined valves. 

Fig. 18. The interior of a pedicle- valve ; showing the extension of the dental 
lamella along the muscular area and the crenulation of the cardinal 
margins near the delthyrium. 

Fig. 14. An enlargement near the central portion of the brachial valve ; show- 
ing the lobed cardinal process, the huge crenulations and the small 
chilidium. 

Niagara group. Waldron, Indiana . 
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PLA.TE 16. 

Legend. D. Deltidium. j. Gardmal procees. 

A. Cardinal area. c. Crura. 

I. Umbo-lateral slopee. s. Median septum, 

t. Teeth. a. Adductor Bcars. 

d. Dental lamellae. r. Diductor scan, 

b. Dental sockets. fp. Socket walls. 



STROPHOMENA, Rafinesque. 

Page 288. 

Stbophombna planumbona, Hall, = Strophomena rugosa^ Rafinesque 

(de BlaiuviUe). 

Fig. 1. A dorsal view; showing the usual form and proportions of the species. 

Fig. 2. The interior of a brachial valve. On account of the great convexity 
of this valve, the cardinal process is projected upward at an unusoal 
angle. 

Fig. 8. The interior of a pedicle- valve; showing the usual character of the 
muscular markings. 

Hudson River group. lA^nun^ Ohio, 

Fig. 4. An enlargement of the cardinal process and crural plates. X 8* 

Fig. 6. The corresponding portion of the opposite valve; showing the irregu* 
larly crenulated character of the surface of the teeth. X 2. 
Hudson River g^up. Oxfardy Ohio. 

Stbophombna Wisconsinbnsis, Whitfield. 

Fig. 6. A profile of conjoined valves; showing the retrorsion of the beak of 
the pedicle-valve. 

Hg. 7. A cardinal view of the same specimen. 

Hudson River group. Wilmington^ Illinois, 

ORTHOTHETES, Fibchbe db Waldhbim. 

Page Mi. 

Obthothbtbs Chbmunobnsis, Conrad, var. Pandoba, Billings. 

Fig. 8. A dorsal view; showing the cardinal area and deltidium of the pedicle- 
valve. 

Fig. 10. The interior of a pedicle-valve; showing the low deltidium, unsap- 
ported teeth, the adductor and diductor scars. 
Comiferous limeitone. Caledonia, N, F. 
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Legend. !>, Deltidium. r. t. Diductor scats. 

A. Delthyrium. a. Anterior adductom. 

j. Cardinal process, a'. Posterior adductors. 

8. aeptum. o. Ovarian epacee. 

h. Dental Boclceta. v. Vascular sinuaee. 

Gbmus STOPHEODONTA, Hail. 

Stmphroiiom'a i>rui8sa, Conrad. 

Fig. I. A dorsal view of a large individual; showing no fvidenceof deltidiiun' 
on the striated cardinal area of the pedicle-valve. 

Fig. 2. A profile vit^w of tJie same. 

Fig. 3. Tl)e interior of a pedicle- valve; showing the muscular impre^iona. 

The center of the area, has been broken awajr by the detnchiuent of' 

the oarilinal process. 
Fig. 4. An enlargement of the cardinal area"; showing the vertical strift- and 

conplete obsolescence of the deltidia. x ii- 
Hamilton group. iVettem New York. 

Sl'K(>I-lIK0I>ONl-A CONCAVA, Hall. 

Fig. 5. The central cardinal portion of the brachial valve of a mature indi- 
vidual. Tlie lolies of the cardinal process are of great size and 
deeply grooved, ttte crural plates in a rudimentary condition and the 
muscular scars mucli thickened. X 2. 

Fig. 6. A posterior view of the same spetTimen; showing the crenulated edges 
of the lobea of the cardinal proceHS and the size of the crural 
plutes. At J' the liase of the cardinal process has been cicavated fur 
the reception of tlie margin of the pedicle- valvu. x 3. 
Ilaniillon group. ( 'ununiUiigiia Lake, N. Y. 

iJRACIIVPRION, SiiAi.KR. 



HKAiiiiTRiiix PKoyusituK, HalL 

Fig. T. Tlio interior of a pt-diclo- valve liaving the ilelthyrium but partially 
closed, and sliowinj; the strong crenulations of the cardi^ial |niari:ln 
near the deltliyriuni. 

Niagara group. \\'nldrt<n. Iiiiliiina. 
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Fig. 11. Cardinal view oC a distorted. -specimen, with an unusually high 
cardinal area. 

Upper Coal Measures. Lawrence county j Kansas, 

Fig. 12. A longitudinal section of the valves; showing the extent of the dental 
lamella) and crural plates. 

Fig. 18. An enlargement of the cardinal process; showing the extreme eleva- 
tion of the lobes and the crural plates. 

Upi)er Coal Measures. Winterset, Towa, 



STREPTORHYNCHUS, King. 

Page 288. 

Streptobhynchus j*elabgonatu8, Schlotheim. 

Figs. 14, 15, 16. Profile, anterior, and cardinal views of a specimen which 
retains the shell; showing the contour and general external char- 
acter of the species, x 2. 

Fig. 17. An internal cast of the pedicle- valve; showing the form of the mus- 
cular area, without evidence of a median septum, x 2. 

Fig. 18. The interior of the cardinal portion of the articulated valves; showing 
the dental ridges and inner surface of the deltidium, the cardinal 
process, crural plates and the character of the articulation, x Q. 
Permian System. Powiecfc, Silesia. 
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PLATE 18. 

Legend. F. Foramen. d. Dental lamellsB. 

ps. Deltidium. a. Anterior adductors, 

c. Crura. a'. Posterior adductors. 
j. Cardinal process. r. Diductors. 

TRIPLEGIA, Hall. 

Page 8B9. 

Triplegia sxtans, Emmons. 
Fig. 1. A dorsal view of an individual of average dimensions. 

Fig. 2. An anterior view of the same. 

Trenton limestone. LmcvUle, K. Y, 

■ 
Fig. 8. The cardinal area of the pedicle- valve; showing the apical foramen 

and the convex deltidial covering. 

Trenton limestone. Carlton Island, N, Y, 

Fig. 4. A cardinal view of a hnichial valve; showing the bifurcated cardinal 
process extending into the matrix. 

Trenton limestone. Middlei'ille, N. Y. 

Triplkcia nucleus, Hall. 

Figs. 6, 6. Cardinal and profile views of a normal individual, the former show- 
ing the foramen and deltidium of the x>edicle-valve. x 2. 
Trenton limestone. Middlecillef N. Y, 

Triplecia oKTONi, Meek. 
Fig. 7. Tlie exterior of a brachial valve. 

Fig. 8. Cardinal view of a specimen having the valves in conjunction; show- 
ing the cardinal area, foramen and deltidium. 

Fig. 9. The external cardinal areii of conjoined valves. >• 3. 

Fig. 10. The central cardinal portion of an old and thickened brachial valve. 
The tips of the car<Hnal process and of one of the crura have been 
broken. 

Fig. 11. Interior of the cardinal region of conjoined valves; sliowing their 
mode of articulation. 

Fig. 12. Posterior view of the cardinal process; showing the grooves on the 
outer face of its branches. 

Clinton group. Dayton, Ohio. 
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Tbiplbcia insulabib, Eicliwald. 

Fig. 18. Cardinal view of an internal cast of the conjoined valves; showing, 
in the brachial valve, the impressions of the anterior and posterior 
adductors, the crura and cardinal process, and, in the pedicle-valve, 
the extent of the dental lamella*. 

Caradoc sandstone. Ty-Isaf, Wales, 

Tbiplbcia Wkklockbnsis, Davidson. 

Fig. 14. A cast of the interior of the pedicle- valve ; showing the adductor and 
diductor muscular scars and the impressions of the dental lamellae. 
Wenlock limestone. England. 

Tbiplbcia sriBiFBBOinBS, McCoy. 

Fig. 16. A cardinal view of an internal cast of a brachial valve; showing the 
impressions of the crura and the bifurcated cardinal process. 
Caradoc sandstone. North Wales, 

MIMULUS, Babrande. 

Page 889. 

MiMULus PBBVBBflUH, Barraiide. 

Fig. 16. Dorsal view of the shell; showing the sinus on the brachial valve and 
the uninterrupted cardinal area of the pedicle-valve. 

Fig. 17. Cardinal view of the same specimen. 

Etage Ea. List ice, Bohemia, 

MiMULus Wali>roNEN818, Miller and Dyer, 

Fig. 18. Cardinal view of an adult individual, the type specimen. The cardi- 
nal area shows no trace of deltidiuni or foramen, x 8. 

Hg. 19. Anterior vie w of the same specimen; showing the peculiar asymmetry 
of the shell. 

Niagara group. Waldron, Tndiaim. • 

STREPTIS, Davidson. 

Pacre 380. 

Stbeptis Gbayi, Davidson. 

Figs. 20, 21. Anterior and dorsal Wews; sliowing the asymmetry of the valves, 
the concentric ornamentation and the perforated deltidium. x Q. 
(Davidson.) 

Wenlock limestone. Dudley^ England. 

Fig. 22. A brachial valve which retains the lamellar expansion at one of the 
growth-lines, x 4. 

Etage Ei . Ltxienitz , Bohem ia , 
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PLATE 19. 

Legend, d. Deltidium. br. Brachial ridges. 

c. Chilidium. a. Anterior adductor Bcara. 
t. Teeth. a". Posterior adductor scars. 

d. Dental lamellse. r. Diductor scars. 

j. Cardinal process. x. Scar of attachment, 

c. Crura. 

PLECTAMBONITES, Pander. 

Page 290. 

Plectambonitks TBANSVKB8ALIS, Dalman. 

Fig. 1. The exterior of a pedicle- valve. X 2. 

Niagara group. Lockjtort, N. Y. 

Fig. 2. An internal cast of the pedicle- valve; showing the muscular and 
vascular impressions. X 2. 

Niagara dolomites. .Year Milwaukee^ Wisconsin. 

Fig. 8. The interior of a brachial valve; showing the elongate adductor 
scars. X 2. 

Niagara group. Lockport, N, Y, 

Plecta3iboxites sebicea, Sowerby. 

Fig. 4. A dorsal view of conjoined valves; showing the area and closed 
delthyrium of the pedicle-valve. 

Fig. 5. The interior of the brachial valve; showing the depressed visceral 
disk, the muscular scars and the cardinal process. 

Fig. 6. The interior of the pedicle-valve; showing the divergent muscular scars. 

Fig. 7. An enlargement of the cardinal process; showing its imion with the 
crural plates and the abrupt termination of the latter. The process 
is simple, but on its posterior face appears trilobed from coalescence 
with the ends of the crural plates, x 8. 

Trenton horizon. Mineral Pointj Wisconsin, 

Also Trenton limestone and Hudson River group, New York. 

CHRISTIANIA, Hall. 

PacreSeo. 

Christiania subquadbata, Hall. 

Figs. 8, 9. Two views of the pedicle- valve; showing its elongate form, incurv- 
ature, and smooth or squamous exterior, x 2. 

Fig. 10. Cardinal view of the brachial valve; showing the bilobed cardinal 
process, widely divergent crural plates, the prominent longitadioal 
and transverse muscular ridges inclosing the impression of the 
adductor muscles, x 3. 
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Fig, 11. The interior of the pedicle-Talve; showing the open delthyrium, mus- 
cular walls and scars. 

Fig. 12. The interior of a brachial valve; showing the bilobed cardinal process 
and the quadruple adductor scar, divided by high, vertical muscular 
walls. 

Fig. 18. The exterior of the brachial valve; showing the cardinal process and 
edges of the crural plates. 

Lower Helderberg group. Perry county, Tennessee, 



LEPT^NISCA, Bekchkb. 

Page 291. 
LePT^NISCA. CONCA.VA., Hall. 

Fig. 14, The exterior of a pedicle-valve; showing tlie scar at the beak, due to 
the attachment of tlie shell. 

Fig. 15. Cardinal view of an imperfect brachial valve preserving the character 
of tlie cardinal process, which is deeply quadrilobate. x 8. 

Fig. 16. The interior of a brachial valve, somewhat imperfect about the mar- 
gins and cardinal pro<:ess, but showing the spiral brachial ridgea 
and the tliin median septum, x 2. 

Lower Helderberg g^up. Near CUtrksville, N, Y, 

Left^xisca adnascens, Hall. 

Fig. 17. A x>edicle-valve att€u;hed by nearly its entire outer surface to the 
interior of a valve of Orthis oblata. The specimen shows the dental 
lamellae and median ridge dividing the muscular area, x 8. 

Fig. 20. A specimen retaining both valves, attached to Orthis perdeganB, X 4. 

Lower Helderberg group. Near Clarksville, N, Y. 

Lept^nisca tangens, Hall. 

Figs. 18, 19. Opposite sides of a pedicle-valve attached to a twig of Trema- 
TOPORA. X 8. 

Fig. 21. Tlie exterior of a pedicle- valve in which the rugose g^wth haa 
obscured the median sinus. The deep umbonal scar is due to attach- 
ment to some bryozoan. x 8. 

Lower Helderberg group. Neur ClarksvUle, N, Y, 

DAVIDSONIA, Bouchard. 

Page 292. 

Davidsonia Vbrneuiliana, Bouchard. 

Figs. 22, 24. Interiors of the brachial and pedicle-valves respectively. 
Fig. 28. Profile of an attached specimen retaining the two valves. (Davidson.) 
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PLATE 20. 

Legend. D. Deltidium. j. Cardinal process. 

C. Chilidium. a. Anterior adductors, 

st Cardinal tubes. a'. Posterior adductonk 

t. Teeth. r. Anterior diductonk 

b. Dental sockets. r'. Posterior diductonk 

B. Septum. T. Brachial ridges. 

CHONETES, FiscHBE db Waldhmm. 

Chonetes cornuta, Hall. 

Fig. 1. A Tiew of the pedicle-valye. X 2, 

Clinton group. SoduB Bay, N, Y. 

Chonbtbs sbtigbba. Hall. 

Fig. 2. Pedicle-Talve of a larger specimen with finer strise. x 2. 

Marcellus shales. Near Caledonia, N. Y. 

Chonbtbs mucbonata, Hall. 

Fig. 8. A pedicle-valve with long, extremely divergent spines. X 2. 

Marcellus shales. West Avon, N. F. 

Chonbtbs Acutibadiata, Hall. 

¥1g. 4. The pedicle-valve. 

ComiferouB limestone. WilliamsvUle, N. Y. 

Chonbtbs Vbrnbuiliana, Norwood and Pratten. 

Figs. 6, 6. Two views; showing the strong median constriction. X 2. 

Coal Measures. Illinois. 

Chonbtbs mbsoloba, Norwood and Pratten. 

Fig. 7. A pedicle- valve; showing the median fold. X 2. 

Coal Measures. Illinois, 

Chonbtbs coronata, Conrad. 
Fig. 8. A view of the brachial valve; showing the cardinal area and deltidium. 

Fig. 9. The interior of a brachial valve; showing the cardinal process, 
muscular scars and brachial ridges. 
Hamilton group. York, N. F. 

Fig. 12. The interior of another brachial valve; showing more distinctly the 
lobation of the cardinal process. 

Hamilton group. Western Neto York. 
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Chonstbs linsata, Conrad. 

Fig. 10. The interior of a pedicle- valve; showing the area, teeth and mnsciilar 
impressions. X 2. 

Comiferous limestone. Western New York. 

Chonetes deflscta, Hall. 

Fig. 11. The interior of a brachial valve, x 8* 

Hamilton group. Western New York, 

Chonbtbs Amazonica, Derby. 

Fig, 18. An enlargement of an internal cast of the pedicle-valve, which retains 
the filling of the spine-tubes crossing the cavity left by the removal 
of the cardinal portion of the valve, x 3. 
Coal Measures. Rio Tapajos, Brazil, 

Chonbtes scrrcTLA, Hall. 

Fig. 14. An enlargement of the cardinal portion of the valves; showing the 
hollow spines and the curving course of the spine-tubes through the 
substance of the cardinal area of the pedicle- valve, x 8* 
Hamilton group. Western New York, 



ANOPLIA, Hall. 

Page 898 

Anoplia nuclbata, Hall. 

Fig, 16. The exterior of the brachial valve; showing the smooth surface, x 8. 

Oriskany sandstone. Jones county, Illinois, 

Fig. 10. The interior of the brachial valve; showing its similarity to that of 

CnONBTBS. X 2. 

Fig. 17. The central cardinal portion of an internal cast of the pedicle-valve; 
showing the filling of the oblique cardinal tubes which do not pene- 
trate to the external surface, x 0* 

Oriskany sandstone. Columbia county, N, Y, 

Fig. 18. Cardinal view of an internal cast of the pedicle-valve, retaining the 
impressions of the extremely oblique dental lamellsB, and the short 
median septum, x 8. 
• Oriskany sandstone. Albany county, N, Y, 

Fig. 19. Internal cast of a pedicle- valve; showing the impression of the short 
median septum, and the pustulose character of the pallial region* 
x8. 

Oriskany sandstone. Columbia county ^ N, F. 
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CHONOSTROPHIA, Hall. 

P««e2M. 
ClIONOSTROPHIA COMPLAXATA, Hall. 

Fig 20.' The interior of a pedicle- valve; showing the reversed convexity of 
the shell, the flabellate muscular area, conspicuous median septum 
and cardinal spines. 

Fig. 21. Another exterior of a similar valve in which the spines are apparentlj 
wanting. 

Oriskany sandstone. Albany county ^ N. Y, 

ClIONOSTROPHIA HsLDERBERGIA, Hall. 

Fig. 22. A specimen in which the valves are opened, exposing their internal 
surfaces. The shell may have been somewhat flattened in fossiliza- 
tion, but still shows the reversal of the relative convexity of the 
valves, the cardinal area, teeth and faint median septum of the 
pedicle- valve, and the finely Uneate surface. The cardinal process is 
not retained with sufficient distinctness to permit its accurate 
delineation . 

Lower Helderberg group. Near ChirlcsviUey N. Y. 

CnoNOBTiiOPHiA RBVERSAy Whitfield. 

Fig. 23. Tho exterior of a pedicle- valve which retains the cardinal spines, x 2. 

Upper Held erberg group . Cayuga , On ta rio . 

CHONOPECTUS, Hall. 

Pa«re 295. 

Cnoxoi»s<'Tis FiscHERi, Xorwood and Pratten. 

Fig. 24. A small podicle-valve, retaining the cardinal spines, and showing, over 
the body of the shell , some divergent impressions which may be of 
vascular origin. 

Fig. 25. A pedicle- valve having the normal proportions of the species, and 
showing a few spine ba^es on the cardinal margin. The reticulate 
surface markings, as on this specimen, do not usually extend over 
the pallial region, which is covered by (exceedingly fine, often irreg- 
ular, radiating striio. 

Fig. 26. Posterior view of ihe umbonal region in the same npecimen, enlarged 

to show character of the cicatrix. X 2. 

* 

Yellow sandstones. Buriingfon, Iowa. 

Fig. 27. The exterior of a podicle- valve whirh retains the reticulate surface 
ornamentation and a large scar of attachment. > 2. 

In strata rof tarred to the age of the Waverly group. Warren ^ 

Pennsylntnia. 
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PLATE 21. 

Legend. A. Cardinal area. j. Cardinal process. 

D. Deltidium. v. Brachial ridges. 

C. Chilidium. a. Anterior adductors, 

t. Teeth. a'. Posterior adductors, 

b. Dental sockets. r. Diductors. 



STROPHALOSIA, King. 

Ftige 395. 

Strophalosia trunctata, Hall. 
Fig. 1. The interior of a brachial valve: showing the cardinal process. 

Fig. 2. The exterior of a brachial valve; showing the convex umbo, cor- 
responding to the truncation of the apex of the opposite valve, x 2. 

Figs. 8, 4. Two views of a pedicle- valve; showing the truncation of the 
beak, x 2. 

Marcellus shales. Western Neiv York. 

Stropualosia muricata, Hall. 
Fig. 6. Two views of a pedicle- valve; showing the cicatrix of attachment. 

Fig. 6. An internal cast of the pedicle- valve; showing the muscular 
impressions. 

Chemung group Meadville, Pennsylvania. 

Stropualosia radicans, Wincliell. 

Fig. 7. Tlie calyx of a single polypite of AcerruUiria Davidsoni^ to which is 
attached a pedicle-valve of this species, its adherent spines running 
between the septa of the coral, x 8. 

Fig. b. A pedicle- valve situated in a cavity among the polypites of Acerv^ularia 
Davidsoni. There is a shght attachment by the apex of the valve 
but fixation is mainly effected by the spines. Those on the cardinal 
margin creeping along the surface of a poly pi te, and several of those 
which are on the body of the valve crossing the cavity, their 
extremities being somewhat obscured by the matrix of t\\*^ specimen. 
These spines appear to increase slightly in diameter from the surface 
of the sliell outward and their surface is marked with fine 
concentric annulations. X 3. 

Fig. 9. *A pedicle- valve attached by its entire outer surface and spines to a 
FiSTULIPORA. X 2. 

Hamilton group. Little Traverse Bay^ Michigan. 
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Stbophalobia Cornblliana, Derby. 

Fig. 10. The interior cardinal portion of the pedicle-valve; showing the area, 
deltidium; teetli and muscular scars, x 8. 
Coal Measures. Bomjardimy Brazil, 

Stbophalosia Gebardi, King. 

Fig. 11. View of the shell; showing the lamellose brachial valve, cardinal 
areas, deltidia and the umbonal cicatrix. (Davidson.) 
Permian. (?) Spiti, India, 

m 

AULOSTEGES, von Helmbrsen. 

Page 897. 

AdLOSTEGES Wangbnheimi, de Verneuil. 

Fig. 12. The interior of a brachial valve. (Davidson.) 

Fig. 18. The cardinal area of the pedicle- valve; showing the spiniform 
tubercles on the surface of the deltidum. x 2. 

Fig. 14. Dorsal view of conjoined valves; showing the character of the 
exterior. (Davidson.) 

Permian. Orenburg, Russia, 

PRODUCTELLA, Hall. 

FageSOS. 

* 

Productella cobtatula, Hall. 

Figs. 15, 10, 17. Three views of a pedicle-valve. 

Chemung group. Chemung county, N, Y, 

Productella onusta, Hall. 

fig. 18. The interior of a brachial valve; showing cardinal process, dental 
sockets, muscular and brachial impressions. 

Chemung group. Cattaraugus county, N, Y, 

Fig. 19. Cardinal view of an internal cast of the pedicle-valve; showing the 
muscular scars. 

Chemung group. ConewangOj N, Y, 

Pboductella pyxidata, Hall. 

Fig. 20. The cardinal portion of the pedicle-valve; showing the area and 
teeth. X 2. 

Fig. 28. The interior of a brachial valve; showing the cardinal proceflB, 
muscular scars and brachial ridges. 

Choteau limestone. Pike county, Missouri. 
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PbODUCTBLUL HTSTRICULAy HalL 

Fig. dl. The exterior of the pedicle-yalve; showing the fine, closely crowded 
spines. 

Chemung group. Chautauqua county f N, Y, 

Pboductella, sp. (?) 

Fig. 22. Cardinal view of an undetermined species, which retains the cardinal 
areas and deltidia of both valves and the marginal spines of the 
pedicle- valve, x 2. 

Chemung group. Greenwood, N, F. 

Productella pboductoides, Murchison. 

Fig. 24. View from the brachial valve; showing the cardinal area and deltidia, 
and the marginal spines of the pedicle- valve. (Davidson.) 
Upper Devonian. North Devon, England, 
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PLATE 22. 

Legend, j. Cardinal process. a. Anterior adductors. 

8. Septum. a'. PoBterior adductors. 

V. Brachial ridgee. r. Diductors. 

PRODUCTUS, SowKRBY. 

Page 897. 

l^RODUCTus COSTATU8, Sowerbv. 

Fig. I. Th(? exterior of a pedicle- valve; showing the general character of the 
specimens referred to this species in this country. 
CobX Measures. Winteraetj Iowa. 

Productus 8EMiRETicuLATi'8, Martiii. 

Fig. 2. Cardinal view of an internal cast of the i)edicle-valve; ahowixijg tiie 
impression of the cardinal area, the posterior and anterior addactor 
and the diductor muscles. 

Coal Measures. NexccaMle, Ohio, 

Fig. 8. Posterior view of the cardinal process; showing the complete coal- 
escence of the inner divisions of the two lateral lobes, x 8. 

Fig, 5. The central portion of a brachial valve, which ret^iins with unusual 
distinctness the muscular and brachial impressions. 
Coal Measures. Bomjdnlim, Brnzil. 

PRoDUCTrs SYMMETR1CU8, McChesncv. 

Fig. 4. A portion of tlie brachial valve enlarge<l to show llie structure of the 
brachial ridges or areas. The surface within the curved ridges is 
covered with irregular clusters of fine granules, w'lich l:>ecome more 
widely scattered in the central region about the median septum. 
Tlio origin of this structure, as well as that seen in figures 16 and 18, 
has not been ascertained. ^- 2. 

Upper Coal Measures. Ncfrr Kifnsan City, Missouri. 

pRoiurcuTrs (? aurici latus, Swallow). 

Fig. (J. The ext<»rior of a i>edicle- valve, the surface of which is free of spines 
except along the cardinal margin. 

Coal Measures. Near Kansas Cityt Missouri. 

Prodltctus Nkhrascknsis, Owen (=^i^. asjierstts, McChesney). 

Fig. 7. The exterior of a specimen; showing the great abundance of short 
spines. 

Coal Measures. La Salle, Illinois, 
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Productus Newbebbyi, Hall. 

Fig. 8. The exterior of a pedicle- valve; showing the numerous spine-bases and 
retaining the spines at the cardinal extremities. 
Waveriy sandstone. Medina, Ohio. 

Productus punctatus, Martin. 

Figs. 9, 10. Two views of a pedicle-valve; showing the .spiniferous bands 
which form concentric annulations. 
(Joai Measures. Mississippi Valley, 

Productus -equicostatus, Shumard. 

Figs. 11, 12. Tlie exterior of a specimen from which the upper or visceral 
portion of the pedicle-valve lias been broken; showing the flattened 
surface of the lower valve and the peculiar mode of growth on the 
atitorior margin, a tendency to infolding which attains its extreme 
man if (^station in the completed tube of Proboscidella. 
Coal Measures. Nebraska. 



MAR6INIFERA, Waagen. 

Page 298. 

Productus (Marginifera) splendexs, Norwood and Pratten 

{P. lanf/i\ynnus, Sowerby). 

Fig. 13. View of a specimen; showing numerous ribs with a few scattered 
spine-bases, and a nacreous shell texture. 
Upper Coal Measures. Wintersety Iowa. 

Fig. 14. Tlie interior of a bnichial valve; showing the cardinal process, mus- 
cular impressions and brachial ridges. At xx is a row of short 
spinulea which project from the inner surface of the shell, a feature 
more highly developed here than in any other species observed. 
The submarginal ridges which characterize Waagen's subgenus 
Marginifera are not highly developed in this specimen, x 2. 
Coal Measures. La Salle, Illinois. 

Productus (Marginifera) Lasallensis, Worthen. 

Fig. 15. The interior of a brachial valve; showing the character of the internal 
ridge (z), distinguishing the subgenus Marginifera. In this species 
probably occurs the most extreme development of this feature 
among the American productids. x 2. 

Upper Carboniferous. La Salle, Illinois. 
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